Series 1958, No. 9 Issued March 1964 


SOIL SURVEY 
PEPIN COUNTY 


Wisconsin 


UNITED STATES DEPARTMENT OF AGRICULTURE 
Soil Conservation Service 
In cooperation with 
UNIVERSITY OF WISCONSIN 
Wisconsin Geological and Natural History Survey 
Soil Survey Division 
and 
Wisconsin Agricultural Experiment Station 


HOW TO USE THE SOIL SURVEY REPORT 


managed and what yields can beexpected. The 
*Guide to ees Units” at the back of the re- 
port will simplify the use of the map and the 
report. This guide gives the map symbol for 
each soil, the name of the soil, the page on 
which the soil is described, the capability unit 
and woodland group in which the soil has been 
placed, and the pages where they are described. 

Engineers and builders will want to refer to 
the section “Engineering Uses of the Soils.” 
In the tables in that section are described the 
texture of the soils, the drainage, and other 
characteristics that affect engineering: 

Scientists and others who are interested will 
find information on how the soils are formed 
and how they were classified in the section “For- 
mation, Morphology, and Classification of 
Soils.” They will find further information 
about the soils in the section “Descriptions of 
the Soils.” 

Students, teachers, and other users will find 
information about soils and their management 
in various parts of the report, depending on 
their particular interest. 

Foresters and those interested in woodland 
will want to refer to the section “Woodland 
Uses of the Soils.” . In this section the types of 
woodland and the factors affecting their man- 
agement are discussed. Estimated yields of 
Ma products are also given for the various 
Soils. 

Newcomers in Pepin County will be es ecially 
interested in the section “General Soil Map,” 
where broad patterns of soils are described. 
They may also be interested in the section “Gen- 
eral Nature of the County,” where information 
about the physiography, drainage, and geology; 
climate; settlement and development; and agri- 
culture are given. 

* k X 


Fieldwork for this survey was completed in 
1958. Unless otherwise indicated, all state- 
ments in the report refer to conditions in the 
county at that time. The soil survey of Pepin 
County was made as part of the technical assist- 
ance furnished by the Soil Conservation Serv- 
ice to the Pepin County Soil and Water Conser- 
vation District. 


HIS SURVEY of Pepin County will serve 
1T.. groups of readers. It will help 
farmers in planning the kind of management 
that will protect their soils and provide good 
yields; assist engineers in selecting sites for 
roads, buildings, ponds, and other structures; 


serve as a reference for students and teachers; 


aid foresters in managing woodland; and will 
add.to our knowledge of soil science. "The sur- 
vey will also help 1n rural planning and land 
appraisal and will assist buyers in selecting the 
proper soil for the intended use. 


Locating the Soils 


Turn to the index to map sheets at the back 
of this report to locate areas on the large map. 
The index is a small map of the county on 
which numbered rectangles have been drawn to 
show what part of the county each sheet of the 
large map covers. To locate your farm on this 
index map, look for roads, streams, towns, and 
other familiar landmarks. When the correct 
sheet of the large map has been determined, you 
will note that boundaries of the soils are out- 
lined and that there is a symbol for each kind 
ofsoil. All areas marked with the same symbol 
are the same kind of soil. 

Suppose, for example, the aréa located has a 
symbol 0082. The legend for the detailed 
map shows that this symbol identifies Downs 
silt. loam, 2 to 6 percent slopes, moderately 
eroded. This soil and all others.mapped in the 
county are described in the section. “Descrip- 
tions of the Soils.” 


Finding Information 


Some readers will be more interested in one 
part of the report than in another, for the re- 
port has special sections for different groups, 
as well as sections that may be of value to all. 

Farmers and those who work with farmers 
can learn about the soils in the section “De- 
scriptions of the Soils" and then turn to the 
section “Use and Management of the Soils." 
In this way, they first identify the soils on 
their farm and then learn how these soils can be 


Cover picture.—Stripcropping and sod waterways on soils of 


capability classes II, III, and IV. 
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EPIN COUNTY is along the western border of Wis- 

consin, about halfwa between the northern and south- 
ern boundaries of the State (fig. 1). Two rivers form 
part of its boundaries. The Mississippi River is on the 
southwest and separates the county from the State of 
Minnesota. The Chippewa River forms part of the east- 
ern boundary. Durand, the county seat, 1s about 62 miles 
southeast of St. Paul, Minn., and 170 miles northwest of 
Madison, the State capital. 

Agriculture i is the leading occupation. Of the 151,680 
acres of land in the county, more than 74,000 acres is suit- 
able for tillage. About 95 percent of the farm income 
comes from livestock and livestock products, but dairying 
is the largest source of farm income. More than half of 
the farms specialize in dairying. Most of the rest are 
general farms or farms that raise livestock other than 
dairy cattle or poultry. On some farms the main cash 
crop is grain, and on a few farms poultry products are the 
chief source of income. The main crops are corn, oats, 
hay, and pasture, which are basic to the farming of the 8 
county. Woodlands occupy about one-third of the land 
area. They provide some of the wood products needed on 
the farm and also provide some cash income. 

Most of the soils are deep or moderately deep, are gently 
sloping to sloping, and are silty or loamy. Many ‘of the 
soils are moderate to high in fertility, but most of them are 
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acid. Crops on these soils respond well, however, if lime MADISON ® > r! 
and fertilizer are added. Soils thatare very sandy, stony, — 2 
or steep, that are wet, or that are otherwise unsuited to RACINE 


tilled crops are used for grazing, for wood crops, or for 
wildlife. The fairly large tracts of wet soils along the 
Mississippi and Chippewa Rivers are important recrea- 
tional areas. 


How Soils Are Named, Mapped, 
and Classified 


Soil scientists made this survey to learn what kinds 
of soils are in Pepin County, where they are located, and Figure l.—Location of Pepin County in Wisconsin. 
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State Agricultural Experiment Station at Madison 
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not regularly associated geographically. Therefore, the 
soils are shown as one mapping unit, or called an undiffer- 
entiated group. 'This unit is named for the major soil 
series in it, for example, Seaton and Fayette silt loams, 
valleys. Also, in most mapping there are areas that are 
go rocky, so shallow, or so frequently worked by wind and 
water that they cannot be called soils. These areas are 
shown on a soil map like other mapping units, but they 
are given descriptive names, such as Steep stony and rocky 
land or Riverwash, and are called land types rather than 
soils. 

Only part of the soil survey was done when the soil 
scientist had named and described the soil series and map- 
ping units, and had shown the location of the mapping 
units on the soil map. The mass of detailed information 
he had recorded then needed to be presented in different 
ways for different groups of users, among them. farmers, 
managers of woodland, and engineers, To do this eff- 
ciently, he had to consult with persons in other fields of 
work and jointly prepare with them groupings that would 
be of practical value to different users. Such groupings 
are the capability classes, subelasses, and units, designed 
mainly for those interested in producing short-lived crops 
and tame pasture; woodland suitability groups, for those 
who need to manage wooded tracts; and the classifications 
used by engineers who build highways or structures to 
conserve soil and water. 


General Soil Map 


After study of the soils in a locality and the way they 
are arranged, it is possible to make a general map that 
shows several main patterns of soils, called. soil associa- 
tions. Such a map is the colored general soil map in the 
back of this report. Each association, as a rule, contains 
a few major soils and several minor soils, in a pattern that 
is characteristic although not strictly uniform. 

The soils within any one association are likely to differ 
from each other in some or in many properties; for exam- 
ple, slope, depth, stoniness, or natural drainage. "Thus, 
the general soil map shows, not the kind of soil at any 
particular place, but several distinct patterns of: soils. 
Each pattern, furthermore, contains several kinds of 
Soils. 

Each soil association is named for the major soil series 
in it, but, as already noted, soils of other series may also 
be present. The major soils of one soil association may 
also be present in another association, but in a different 
pattern. 

The general map showing patterns of soils is useful to 
people who want a general idea of the soils, who want to 
compare different parts of a county, or who want to know 
the possible location of good-sized areas suitable for a 
certain kind of farming or other land use. 


1. Seaton-Fayette-Dubuque Association 


Silty soils of rolling uplands underlain by limestone 


This soil association is made up chiefly of silty, well- 
drained Seaton, Fayette, Dubuque, Downs, and Otterholt 
soils and of areas of Steep stony and rocky land. It also 
includes small acreages of other soils. The soils are mainly 


how they can be used. They went into the county know- 
ing they likely would find many soils they had already 
seen, and perhaps some they had not. As they traveled 
over the county, they observed steepness, length, and shape 
of slopes; size and speed of streams; kinds of native 
plants or erops; kinds of rock; and many facts about the 
soils. They dug or bored many holes to expose soil pro- 
files. A profile 1s the sequence of natural layers, or hori- 
zons, in a soil; it extends from the surface down to the 
rock material that has not been changed much by leaching 
or by the roots of plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They clas- 
sified and named the soils according to uniform procedures. 
To use this report efficiently, it is necessary to know the 
kinds of groupings most used in a local soil classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are simi- 
lar in thickness, arrangement, and other important char- 
acteristics. Each soil series is named for a town or other 
geographie feature near the place where a soil of that 
series was first described and mapped. Hixton and Du- 
buque, for example, are the names of two soil series, All 
the soils in the United States having the sume series name 
are essentially alike in natural characteristics. 

Many soil series contain soils that differ in the texture 
of their surface layer. According to such differences, sep- 
arations called soil types are made. Within a series, all 
the soils having a surface layer of the same texture belong 
to one soil type. Hixton loam and Hixton fine sandy 
loam are two soil types in the Hixton series. The differ- 
ence in the texture of their surface layer is apparent from 
their name. 

Some soil types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use that practical suggestions about their manage- 
ment could not be made if they were shown on the soil map 
as one unit. Such soil types are divided into soil phases. 
The name of a soil phase indicates a feature that affects 
management. For example, Hixton fine sandy loam, 2 to 
6 percent slopes, moderately eroded, is one of several 
phases of Hixton fine sandy loam, a soil type that ranges 
from gently sloping to steep. f 

After a fairly detailed guide for classifying and naming 
the soils had been worked out, the soil scientists drew soil 
boundaries on aerial photographs. They used these pho- 
tos for their base map because they show woodland, 
buildings, field borders, trees, and similar details that 
greatly help in drawing boundaries accurately. The soil 
map in the back of this report was prepared from the 
same aerial photographs, 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
management of farms and fields, a mapping unit 1s nearly 
equivalent to a soil type or a phase of a soil type. It is 
not exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of some 
other kind that have been seen within an area that is dom- 
inantly of a recognized soil type or soil phase. 

In preparing some detailed maps, the soil scientist finds 
that the differences between two soils are too small to 
justify separate recognition, even though the soils are 
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in the valley of the Eau Galle River are similar to those 
in Plum Creek Valley, but the areas also include somewhat 
poorly drained Curran and Orion soils. 

The main soils in Hicks Valley are the moderately well 
drained to well drained Medary soils, the somewhat poorly 
drained Zwingle soils, and the poorly drained variant 
from the Zwingle series. This is the only place in the 
county that these soils have been mapped, and, even though 
the acreage is small, they are locally important to agri- 
culture. "Nearly all of the Richwood, Toddville, and 
Rowley soils mapped in the county are in this association 
in Fox Valley in the eastern half of the county. 

All of the major soils in this association are desirable 
for agriculture. The Rowley, Zwingle, Orion, and Curran 
soils require drainage and protection from overflow for 
high yields. The rest of the soils are also highly pro- 
ductive if fairly simple management practices are used. 
Erosion needs to be controlled on the sloping areas. The 
steep soils on the edges of stream terraces are susceptible 
toserious gully erosion. 


3. Burkhardt-Dakota Association 


Loamy soils of stream terraces 


The principal soils in this association are those of the 
Burkhardt, Dakota, and Sparta series. These soils are 
predominantly moderately coarse textured and medium 
textured. They are dark colored, are nearly level to un- 
dulating, and are on stream terraces. About 5 percent of 
the land area in the county is made up of soils in this 
association, 

The somewhat excessively drained Burkhardt soils ave 
the most extensive in the association. They consist of 
sandy loam, 18 to 24 inches thick, that 15 underlain by 
loose sand and gravel. The well-drained. Dakota soils 
consist of fine standy loam or loam, 24 to 36 inches thick. 
They are underlain by sand. Most of the Dakota soils 
are in a mile-wide belt in the northmost part of this asso- 
ciation. Within areas of the Dakota soils is a small acre- 
age of Waukegan silt, loam. Steep, sandy escarpments 
are along the edges of the stream terraces. 

Nearly all of the soils in this association have gentle 
relief and are easy to cultivate. Therefore, much of the 
acreage is in crops. These soils are droughty, and they 
are subject to wind and gully erosion. All of the Sparta 
soils, and in places the Burkhardt soils, are subject to wind 
erosion if not protected. Because the Sparta soils are 
also low in natural fertility, in some places they have been 
planted to trees. 


4. Loamy Alluvial Land-Arenzville-Orion 
Association 


Nearly level soils of flood plains 


Dominant in this soil association are Loamy alluvial ' 
land and the Arenzvile and Orion soils. "These soils 
formed in material deposited by water along the courses 
of streams. The areas are nearly level. They make up 
about 11 percent of the land area of the county. 

Loamy alluvial land, wet, occupies the largest acreage 
in this association. Areas of better drained Loamy allu- 
vial land, of Sandy alluvial land, and of the Arenzville 
and Orion soils are the other dominant soils in the associa- 


in uplands on rolling ridges that are capped with loess, but 
minor areas are on valley slopes. They are underlain by 
dolomitic limestone or clayey limestone residuum at a 
depth of 1 to 10 feet or more. This is the largest associa- 
tion in the county. It makes up about 36 percent of the 
land area. 

The Seaton, Fayette, and Dubuque soils are the princi- 
pal soils on the rolling ridgetops. Other extensive soils 
are the downs and Otterholt. The Dubuque soils occupy 
narrow areas on the outer edges of board ridgetops; the 
other soils are on the broad, less sloping central parts of 
the ridges. 

The Senton, Fayette, and Downs soils formed in silty 
material more than 42 inches thick over bedrock. In con- 
trast, the Dubuque soils are less than 42 inches thick over 
limestone or clayey limestone residuum. The Otterholt 
soils are underlain by glacial till at a depth of more than 
42 inches. The till is loam or clay loam and caps the 
limestone bedrock along the western edge of the county. 
Except for the Downs soils, all of these soils formed under 
forest and have a light-colored surface layer. The sur- 
face layer of the Downs soils is moderately dark colored 
because the soils formed under a cover of grasses and 
trees, rather than mainly under forest. The Downs soils 
on ridges are mostly in Stockholm Township. 

In the part of this association that consists mainly of 


valley slopes are small acreages*of deeper Seaton and Fay-. 


ette soils, of Downs soils on benches, and of Lindstrom, 
Almena, and Norden soils. There are also a few acres of 
Judson and Chaseburg soils on alluvial fans and along 
drainageways in the uplands. 

The soils in this association are important to the agri- 
culture of the county. More of the acreage is cultivated 
than in the other associations of the county. Water ero- 
sion is the main hazard. Except for Steep stony and 
rocky land, which is too steep for agriculture, the soils in 
this association are very productive if well managed. 
Steep stony and rocky land is suited only to trees. 


2. Bertrand-Jackson-Curran Association 


Silty soils of stream terraces 


This soil association is made up mainly of deep, silty 
soils on stream terraces. The principal soils are those of 
the Bertrand, Jackson, and Curran series, which are light 
colored, and the dark-colored Richwood, Toddville, and 
Rowley soils: The association also includes small acre- 
ages of other soils. The Bertrand and Richwood soils are 
well drained, the Jackson and Toddville are well drained 
or moderately Well drained, and the Curran and Rowley 
are somewhat poorly drained. The soils in this associa- 
tion are chiefly level to gently sloping. They make up 
about 12 percent of the land area in the county. 

Areas of this association are in valleys in five different 
parts of the county. All of the soils formed in medium- 
or fine-textured materials more than 42 inches deep. In 
some places there is sand at a depth below 42 inches, but 
in most places the finer material extends to a depth of 5 
feet or more. 

In Plum Creek Valley the principal soils are those of 
the Bertrand and Jackson series. Minor areas are made 
up of steep terrace escarpments and of miscellaneous types 
of alluvial land. The soils in the Arkansaw Valley and 
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places the soils are droughty and are subject to wind ero- 
sion, and those areas are planted to trees. A few areas 
are too wet for crops. These wet areas are used for pas- 
ture or for wildlife. 


6. Norden-Urne-Hixton-Boone Association 


Loamy soils of rolling uplands underlain by sandstone 


This association is made up mainly of gently sloping 
to very steep, loamy soils that formed in sandstone resid- 
uum. The dominant soils are those of the Norden, Urne, 
Hixton, and Boone series. Other extensive soils are those 
of the Northfield series and those of the dark surface vari- 
ant from the Norden series. These soils are well drained 
to excessively drained. Their texture ranges from fine 
sandy loam to sand. About 13 percent of the land area 
of the county is made up of soils in this association. 

The Norden soils, including the dark surface variants, 
formed in material derived from greenish, glauconitic 
sandstone residuum. In a few places oxidized iron in the 
sandstone residuum makes the surface layer reddish. The 
Norden soils formed under forest and have a thin, light- 
colored surface layer, but the dark surface variants formed 
under prairie and have a thick, dark surface layer. ‘The 
Urne soils also formed under forest in material from 
greenish sandstone, but they are shallow. Depth to the 
sandstone is generally less than 12 inches. 

The soils in this association are droughty, erode easily, 
and in many places are low in natural fertility. There- 
fore, their use for farming is limited. Areas where the 
slope is between 2 and 12 percent are used mainly for 
crops. The steep or very steep soils are mostly in irees, 
but in some places they are used for pasture. A few 
areas, once used for crops or pasture, are reverting to 
trees and to plants that provide cover for wildlife. 


7. Gale-Norden-Seaton-Fayette Association 


Silty soils of rolling uplands underlain by sandstone 


This soil association is made up mainly of moderately 
deep to deep, well-drained, silty soils of uplands. These 
soils are light colored and are gently sloping to steep. 
They are underlain by sandstone. The dominant soils are 
those of the Gale, Norden, Seaton, and Fayette series. 
Also extensive are areas of Steep stony and rocky land. 
Minor areas are made up of soils that are also in associa- 
tion 6 and of very poorly drained Ettrick soils along 
drainageways. About 8 percent of the land area of the 
county is made up of soils in this association. 

All of these soils formed under forest. The Gale and 
Norden soils formed in silty material 2 to 314 feet thick 
over sandstone, but the sandstone underlying the soils 
differs. The Norden soils are underlain by greenish, 
glauconitic sandstone, and the Gale soils, by yellowish, 
coarser grained sandstone. 

The Seaton and Tayette soils formed in silty material 
more than 312 feet deep. In some places on valley slopes 
the texture of the surface layer is loam or fine sandy loam. 
"These areas are generally too small and intermingled with 
areas of Seaton and Fayette silt loams to be mapped sepa- 


‘rately. Therefore, they are mapped together in undiffer- 


entiated units. 


tion. There is also a somewhat smaller acreage of sandy 
Riverwash, 

Except for Arenzville soils and for the better drained 
areas of Loamy alluvial land, the soils in this association 
are limited for agriculture by wetness and flooding. 


5. Plainfield-Sparta-Gotham Association 


Sandy soils of stream terraces 


This soil association is made up mainly of light- and 
dark-colored, sandy soils of stream terraces. These soils 
are nearly level to rolling. The principal soils are those of 
the Plainfield and Sparta series. Extensive areas are also 
occupied by the Gotham and Hubbard soils and by Loamy 
wet terrace land and Loamy very wet terrace land. Small 
acreages of other soils are also included. There are two 
main parts in this association. One is in the southern part 
of the county near the village of Pepin. The other is 
large and is in the eastern half of the county. This asso- 
ciation makes up about 15 percent of the land area of the 
county. 

The soils in this association formed in sandy and grav- 
elly outwash that is 10 or more feet deep. Their parent 
material is similar to that of the soils of association 8, but 
their drainage is more variable. 

Tho Plainfield and Sparta soils are deep and sandy, and 
they are excessively drained. They differ chiefly in the 
color and thickness of their surface layer. The Plainfield 
soils have a fairly thin, light-colored surface layer. They 
formed under forest, rather than under prairie as did the 
Sparta soils, which have a thick, dark surface layer. 

The profile of the Gotham and Hubbard soils contains 
somewhat more fine- and medium-textured material than 
the profile of the Plainfield and Sparta soils. Also, the 
Gotham and Hubbard soils have a somewhat higher mois- 
ture-supplying capacity for plants. The Gotham soils 
formed under a mixture of grasses and trees. Their sur- 
face layer is moderately dark colored, unlike that of the 
Hubbard soils, whieh formed under prairie and have a 
thick, dark surface layer. 

Loamy terrace land is in level to somewhat depressed 
areas where drainage is poor to very poor. The soil ma- 
terial consists of dark-colored loam and of sandy and 
gravelly outwash. 

That part of the association in the southern part of the 
county is made up mainly of Sparta soils, but it includes 
smaller areas of Gotham and Hubbard soils. A small 
acreage of silty soils is on the terraces and bottom lands, 
which extend up the valleys that lend to the uplands. 

In the part of this association in the eastern half of the 
county, the soils are more varied than in the southern part. 
In addition to the soils described, the areas include small 
acreages of the mottled subsoil variant from the Plainfield 
series and of soils of the Morocco, Dillon, and Watseka 
series. These soils are in level and depressed areas. They 
are moderately well drained to very poorly drained. 
Along the edges of the terraces are areas of Terrace es- 
carpments, sandy, which is steep and droughty. Small 
areas of Meridian and Dakota soils are also within this 
part of the association. They are fine sandy loams and 
ave well drained. 

Most of the soils in this association are used for crops, 
even though they are low in natural fertility. In some 


PEPIN COUNTY, WISCONSIN 5 


forms so rough, shallow, or otherwise limited that they 
do not produce worthwhile yields of crops, forage, or wood 
products. 

The subclasses indicate major kinds of limitations with- 
in the classes. Within most of the classes there can be up 
to four subclasses. The subclass is indicated by adding a 
small letter, e, w, s, or c, to the class numeral, for example, 
Ile. The letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; 
w means that water in or on the soil will interfere with 
plant growth or cultivation (in some soils the wetness can 
be partly corrected by artificial drainage) ; s shows that 
the soil 1s limited mainly because it is shallow, droughty, 
or stony; and e, used in only some parts of the country, 
indicates that the chief limitation is climate that is too 
cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can contain, 
at the most, only subclasses w, s, and c, because the soils 
in it have little or no susceptibilty to erosion but have 
other limitations that limit their use largely to pasture, 
range, woodland, or wildlife. 

Within the subclasses are the capability units, groups 
of soils enough alike to be suited to the same crops and 
pasture plants, to require similar management; and to 
have similar productivity and other responses to manage- 
ment. Thus, the capability unit is a convenient grouping 
for making many statements about management of soils. 
Capability units are generally identified by numbers 
assigned locally, for example, ITe-1 or IIIe-2. 

Soils are classified in capability classes, subclasses, and 
units in accordance with the degree and kind of their 
permanent limitations; but without consideration of major 
and generally expensive landforming that would change 
the slope, depth, or other characteristics of the soil; and 
without consideration of possible but unlikely major recla- 
mation projects. 

The eight classes in the capability system, and the sub- 
classes and units in this county, are described in the list 
that follows. 


Class I.—Soils that have few limitations that restrict 
their use. 

Unit I-1. Deep, moderately well drained to well 
drained, nearly level soils. 

Class II.—Soils that have some limitations that reduce 
the choice of plants or require moderate conservation 
practices. 

Subclass IIe. Soils subject to moderate erosion if 
they are not protected. 

Unit IIe-1. Deep, moderately well drained to 
well drained, gently sloping soils. 

Unit ITe-2, Moderately deep, well-drained, gent- 
ly sloping, silty or loamy soils that are under- 
lain by sand, clayey residuum, or bedrock. 

Unit 116-83. Deep, nearly level or gently sloping 
soils that have a slowly permeable subsoil. 

Subclass IIw. Soils that have moderate limitations 
because of excess water. 

Unit IIw-1. Deep, somewhat poorly drained to 
poorly drained soils. 

Unit IIw-2. Deep, well-drained to somewhat 
poorly drained soils that are subject to overflow. 


Most of the soils in this association have slopes between 
12 and 80 percent. Natural fertility is generally high, 
and the moisture-supplying capacity is moderately high. 
Sheet and gully erosion are a problem in cultivated areas. 
As a result, many areas are used for hay or pasture. 


Use and Management of the Soils 


The major problems in use and management of the soils 
vary somewhat in different parts of the county. West 
of the Chippewa River, the dominant soils are nearly 
level to sloping and are deep or moderately deep. . Most 
of them are silty or loamy and are moderate to high in 
fertility. 

In the southern part of the area, west of the Chippewa 
River, are several square miles of sandy soils on terraces. 
This terrace area is along the river. It extends a few 
miles to the east and a few miles to the west, and it is 
the site of the town of Pepin. Other areas of sandy soils 
are in the part of the county that lies east of the Chippewa 
River. Most of the sandy soils are low in fertility and 
have a low capacity for moisture. 

Soils on the uplands east of the Chippewa River are 
dominantly sloping to steep and are moderately deep or 
deep. Most are loamy or silty and are low to moderate 
in fertility. 

On the uplands and on the terraces where the soils are 
silty or loamy, the most important problems in use and 
management of the soils are the improvement and main- 


tenance of fertility and the control of erosion. In addi- 


tion, the sandy soils on terraces require practices that con- 
serve moisture and provide protection from blowing. 

The soils on the flood plains along the Chippewa River 
and some of the smaller streams are mostly wet. Some 
are subject to frequent flooding and require supplemental 
drainage and protection from overflow. 

In the following pages the use and management of the 
soils are described. First, the system of capability classi- 
fication used by the Soil Conservation Service is explained. 
Then, basic practices of management that apply to all 
of the soils are discussed. After that, management of 
groups of soils, the capability units, is described and 
information about crop yields is given. This is followed 
by discussion of management of the soils for woodland 
and for engineering. 


Capability Groups of Soils 


The capability classification is a grouping of soils that 
shows, in a general way, how suitable soils are for most 
kinds of farming. It is a practical grouping based on 
limitations of the soils, the risk of damage when they are 
used, and the way they respond to treatment. 

In this system all the kinds of soil are grouped at three 
levels, the capability class, subclass, and unit. The eight 
capability classes in the broadest grouping are designated 
by Roman numerals I through VITI. In class I are the 
soils that have few limitations, the widest range of use, 
and the least risk of damage when they are used. The 
soils in the other classes have progressively greater 
natural limitations. In class VIII are soils and land- 
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Class VI.—Soils that have severe limitations that make 
them generally unsuitable for cultivation and that limit 
their use largely to grazing, woodland, or wildlife. 

Subclass VIe. Soils severely limited, chiefly by risk 
of erosion if protective cover is not maintained. 

Unit 1716-1. Moderately deep or deep soils that 
are moderately steep or steep. 

Unit VIe-2. Shallow to moderately deep soils 
that are mostly sloping to moderately steep and 
are underlain by sand or sandstone. 

Subclass VIs. Soils generally unsuitable for cultiva- 
tion and limited for other uses by their moisture 
capacity, stones, or other features. 

Unit VIs-1. Deep, excessively drained, sloping, 
sandy soils. 

Class VIL.—Soils that have very severe limitations that 
make them unsuitable for cultivation and that restrict 
their use largely to grazing, woodland, or wildlife. 

Subclass VIIe.: Soils very severely limited, chiefly 
by risk of erosion if protective cover is not main- 
tained. 

Unit VITe-1. Shallow to deep soils that ave 
mostly moderately steep or very steep. 

Subclass VIIs. Soils very severely limited by mois- 
ture capacity, stones, or other features: 

Unit 1115-1. Sloping to very steep, dominantly 
sandy soils and Steep stony and rocky land. 

Unit VITs-2. Sandy, droughty land on bottoms. 

Class VIIT.—Soils and landforms that have limitations 
that preclude their use for growing plants commercially 
and that restrict their use to recreation, wildlife, water 
supply, or esthetic purposes. 

Subclass VIIIs. Rock or soil materials that have 
httle potential for plants. 

Unit VITIs-1. Loose sand and gravel, recently 
deposited by streams. 


Basic Practices of Management 


In the following pages, management practices suitable 
for all of the soils of Pepin County are discussed. In 
addition to these management practices, the farmer will 
also need to take into account all of the resources available 
on his particular farm. Besides the soils, he needs to con- 
sider livestock, machinery and other equipment, and the 
labor and capital available. 

Maintain good tilth—Maintaining good. soil structure, 
or tilth, in the soils that are farmed is always important. 
It is especially important on steep slopes that are farmed. 
Studies mace at the Upper Mississippi Valley Conserva- 
tion Experiment Station near La Crosse (3)! show that 
soils having good structure take in and hold more water 
than soils in which structure has deteriorated. If good 
structure.is maintained, erosion is less serious and more 
water is available for crops. 

Good tilth is required for-a firm, fine, granular seed- 
bed. Such a seedbed is especially needed for alfalfa, 
grass, and other small-seeded crops. These sod-formimg 
crops improve the structure, or tilth, of the soil. This is 
partly because such crops require no tillage, and partly 
because soil bacteria act to decay the organic matter or 
residue from the roots of the sod crop. In addition, sod- 


"Italic number in parentheses refers to Literature Cited, p. 136. 


Subclass IIs. Soils that have moderate limitations 
of moisture capacity and tilth. 

Unit IIs-1. Moderately deep, nearly level soils 
that are underlain by loose sand. 

Class III.—Soils that have severe limitations that reduce 
the choice of plants, or that require special conserva- 
tion practices, or both. 

Subclass IIIe. Soils subject to severe erosion if they 
ave cultivated and not protected. 

Unit IITe-1. Deep, well-drained, sloping soils. 

Unit IIIe-9. Deep, well-drained, sloping ,soils 
that are underlain by red clay. 

Unit IITe-3. Moderately deep, well-drained, slop- 
ing soils that are indecl by loose sand and 
sandstone, or by red clay and limestone 
bedrock. 

Unit IIfIe-4 Shallow, somewhat excessively 
drained soils that are underlain by sandstone. 

Subclass ITIw. Soils that have severe limitations be- 
cause of excess water. 

Unit IIIw-1. Somewhat poorly drained to very 
poorly drained soils underlain by layers of 
loose, wet sand or fine sand and silt at a depth 
of 24 to 36 inches. 

Unit IITw-2. Peat and muck, deep. 

Unit 111-83. Deep, moderately well drained to 
somewhat poorly drained land type that is sub- 
ject to frequent flooding. 

Subclass IIIs. Soils that have severe limitations of 
moisture capacity or tilth. 

Unit ITIs-1. Shallow to moderately deep, well- 
drained soils underlain by loose sand. or sand- 
stone. 

Class IV.—Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. 

Subclass IVe. Soils subject to very severe erosion if 
they are cultivated and not protected. 

Unit IVe-l. Deep, sloping to moderately steep 
soils, 

Unit IVe-9. Moderately deep, sloping to mod- 
erately steep soils underlain by red clay and 
limestone or sandstone. I 

Unit IVe-8. Shallow to moderately deep, slop- 
ing soils underlain by loose sand or sandstone. 

Subclass IVw. Soils that have very severe limita- 
tions for cultivation because of excess water. 

Unit IVw-1. Somewhat poorly drained to very 
poorly drained, sandy soils on stream terraces. 

Subelass IVs. Soilsthat have very severe limitations 
of stoniness, low moisture capacity, or other fea- 
tures. 

Unit IVs-1. Moderately deep to deep, nearly 
level to gently sloping soils underlain by loose 
sand or sandstone. 

Class V.—Soils not likely to erode that have other limita- 
tions, impractieal to remove, that limit their use largely 
to erazing, woodland, or to food and cover for wildlife. 

Subclass Vw. Soils too wet for cultivation, drainage 
or protection not feasible. 

Unit Vw-1. Shallow deposits of organic ma- 
terial underlain by loose sand. 

Unit Vw-2. Poorly drained alluvial material on 
flood plains; subject to frequent overflow. 
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For best yields, use other good management practices, 
as well as adding lime and fertilizer. Good practices are 
the use of crop varieties that are suited to a particular 
soil, timely seeding and cultivation, and control of weeds 
and insects. 

Use a suitable cropping system.—One of the keys to 
good soil management is a good cropping system. Ifa 
suitable cropping system is used, the tilth of the soil is 
improved, organic matter is supplied, and erosion is con- 
trolled. In addition, the use of a suitable cropping sys- 
tem provides the variety of crops needed in dairy farming. 

In planning a cropping system and the accompanying 
practices to conserve the soil and maintain fertility, the 
soils of the entire farm must be considered. The better, 
more nearly level soils can be used for intensive cropping; 
that is, row crops can be grown frequently in relation to 
hay and small grains. "These soils respond well to fertil- 
izer and give high yields of feed and forage. The poorer 
soils generally are steep, sandy, or wet, For these soils, 
choose a cropping system that will fit the limitations of 
the soils and that will protect them from damage. Suit- 
able eropping systems are discussed under the capability 
units. 

Control erosion.—Practices to control erosion are needed 
on many of the soils in the county. They are espe- 
cially needed on steep or sandy soils (fig. 3). Contour 
striperopping, terracing, and the use of diversions are the 
practices most generally used. 


Figure 3.—Soils that are too steep for cultivated crops give good 

yields if renovated; here, the seedbed is prepared by a field culti- 

yator before lime and fertilizer are applied and a mixture of 
legumes and grasses is seeded. 


Contour stripcropping and terracing, designed and used 
correctly, greatly reduce the loss of soil by erosion. For 
contour striperopping to be the most effective, a cropping 
system is needed in which hay crops are grown in strips 
alternating with corn or small grain. If a hay crop is 
grown in the alternate'strips, the runoff from the strips 
of corn or small grain spreads out and the velocity of the 
water is slowed. down; thus, most of the soil carried by 
the water settles out in the strips. 


forming crops keep a cover on the land, thus helping to 
reduce erosion. 

Supply organic matter—Barnyard manure, green ma- 
nure, crop residues, or other organic matter applied to soils 
is effective in several ways. It causes crops to produce 
higher yields, improves the structure of the soil, increases 
the intake of water, decreases runoff, and reduces erosion. 
In addition, organic matter helps to reduce the damage 
from wind erosion on sandy soils. It also increases the 
water-storing capacity and the supply of plant nutrients. 

Most of the soils of Pepin County need organic matter, 
especially soils that are sandy or steep. Some organic 
matter is supplied by decaying roots, but all of the crop 
residues, barnyard manure, and green manure available 
must be used 1f the soils are to have an adequate supply 
of organic matter. Although the Richwood and similar 
dark-colored soils were originally high in organic matter, 
they have been cropped for many years. Frequent ad- 
ditions of organic matter will, therefore, benefit these 
darker colored soils as well as the lighter colored ones. 

Apply time and fertilizer—Most of the soils of Pepin 
County have been farmed for about 100 years, Much of 
the natural supply of plant nutrients has been exhausted, 
and many of the soils are now more acid than they were 
originally. Consequently, lime and a commercial fertil- 
izer that contains phosphorus and potassium are widely 
used. Most farmers also use a fertilizer that contains 
nitrogen. To determine if lime and fertilizer are needed, 
the soils should be tested. Then apply lime and fertilizer 
according to the needs indicated. 

Most of the silty soils in the county were originally 
fairly high in lime. They are now leached to a depth of 
6 to 8 feet and are acid. If tests show the soils to be acid, 
enough ground limestone ought to be applied to correct 
acidity, because most crops grow best if the soils are 
nearly neutral (fig. 2). Sandy soils generally require less 
lime than the silty soils, but the lime leaches out more 
quickly than it does in the finer textured soils. Therefore, 
the sandy soils need lime more frequently. Changes in soil 
acidity affect the ability of the soil to supply nutrients to 
plants. Phosphorus, for example, is readily available to 
plants if the reaction of the soil 15 nearly neutral, but it 
becomes increasingly less available as the acidity of the 
Soil increases. 


Miei i 


Figure 2.—Applying lime is the first step in renovating old 
pastures, 
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Figure 4.—A cultivated field of Jackson silt loam is in the 
foreground. 


Suitable cropping systems for these soils are— 


8 years of row crops followed by 1 year 
small grain and hay. 

2 years of row crops followed by 1 year of a small 
grain and 2 years of hay. 

Continuous row cr ops with a cover crop of rye, or con- 
tinuous row crops if all crop residues are plowed 
under. If row crops are grown continuously, use 
minimum tillage, grow cover crops between seasons, 
and keep fertility high. 


Nearly all of these soils need lime unless thay have been 
limed recently. Moderate to high amounts of phosphate 
and potash are also needed. "The lime and fertilizer 
should be added according to the needs indicated by soil 
tests. 


Capability unit Ile-1 


In this unit are deep, moderately well drained to well 
drained, gently sloping soils. "These soils are moderately 
per meuble and have high moisture-supplying capacity for 
plants. They are subject to moderate erosion, but. good 
tilth is fairly easy to maintain. The Chaseburg and 
Judson soils also are subject to a slight hazard of overflow. 

The following soils are in this unit: 


ach of a 


Bertrand silt loam, 2 to 6 percent slopes. 

Bertrand silt loam, 2 to 6 percent slopes, moderately eroded. 

Chaseburg silt loam, 2 to 6 percent slopes, 

Downs silt loam, 2 to 6 percent slopes. 

Downs silt loam, 2 to 6 percent slopes, moderately eroded. 

Downs silt loam, benches, 2 to 6 percent slopes, moderately 
eroded. 

Dubuque silt loam, deep, 2 to 6 percent slopes. 

Dubuque silt loam, deep, 2 to 6 percent slopes, moderately 
eroded. 

Jackson silt loam, 2 to 6 percent slopes. 

Jackson silt loam, 2 to 6 percent slopes, moderntely eroded. 

Judson silt loam, 2 to 6 percent slopes. 

Otterholt silt loam, loamy substratum, 2 to 6 percent slopes. 

Otterholt silt loam, loamy substratum, 2 to 6 percent slopes, 
moderately eroded. 

Richwood silt loam, 2 to 6 percent slopes. 

Senton and Fayette silt loams, uplands, 2 to 6 percent slopes. 

Seaton and Fayette silt loams, uplands, 2 to 6 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, valleys, 2 to 6 percent slopes. 

Toddville silt loam, 2 to 6 percent slopes. 


These soils are well suited to corn, small grains, and 
forage crops, and to green beans, potatoes, peas, and other 
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On long slopes the use of contour strips is limited. 
Much runoff from the upper part of the long slopes flows 
across the lower part of the slope and is likely to cause 
erosion, even if strips of hay are alternated with strips 
of corn or grain. On long slopes, terraces or diversions 
are needed to intercept the runoff and carry it safely from 
the field. Terraces and diversions both intercept runoff, 
but a well-constructed terrace can be farmed. Diversions, 
on the other hand, are larger and more permanent, and 
they divide the field. f 

erraces ate generally not satisfactory on slopes of more 
than 12 percent, but diversions can be constructed on 
slopes of as much as 25 percent. Terraces and diversions 
both require maintenance that keeps their channels open 
and in good operating condition. 

Provide adequate "drainage.—Most of the soils of up- 
lands in Pepin County are naturally well drained. Many 
of the soils of the bottom lands and terraces, however, re- 
quire supplementary drainage. Draining a wet soil makes 
it more favorable for the growth of higher plants and 
soil organisms, and it thus improves the ‘structure of the 
soil. Fur thermore, damage to the roots of plants, partic- 
ularly of alfalfa and sweetclover by alternate freezing and 
thawing, is reduced. The water table is also low: ered, 
making. the depth in which plant nutrients are available 
greater. In addition, the soil warms earlier in spring 
if excess water is drained away because evaporation at 
the surface is reduced and less heat is needed to warm the 
soll. Soils that are inadequately drained ave likely to be 
from 5 to 15 degrees cooler in spring than well-drained 
soils, 


Management by Capability Units 


Soils in une capability unit have about the same limita- 
tions and similar risks of damage. The soils in one unit, 
therefore, need about the same ‘kind. of management, 
though they may have formed from different kinds of par- 
ent material and in different ways. The capability units 
are described in the following pages. The soils in each 
unit are listed, and management suitable for all the soils of 
one unit is suggested. 


Capability unit 1-1 


The soils in this unit are deep, moderately well drained 
to well drained, and nearly level. They are moderately 
permeable and have high moisture-supplying capacity for 
plants. The soils are easy to manage and conserve, and 
good tilth is easy to maintain. These soils are the best 
in the county for cultivated crops and can be used safely 
with good farming methods (fig. 4). The following soils 
are in this unit: 

Bertrand silt loam, 0 to 2 percent slopes. 
Chaseburg silt loam, 0 to 2 percent slopes. 
Jackson silt loam, 0 to 2 percent slopes. 
Judson silt loum, 0 to 2 percent slopes. 
Richwood silt loam, 0 to 2 percent slopes. 
Toddville silt loam, 0 to 2 percent slopes. 

If fertility is kept high, these soils can be used inten- 
sively for corn, small grains, and forage crops and for 
peas, potatoes, green beans, and other special crops. The 
soils are also well suited to pasture and trees and as a 
source of food and cover for wildlife. 
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Terracing: 2 years of row crops followed by 1 year 
of a small grain and then by 2 years of hay, or 2 
years of row crops followed by 1 year each of a 
small grain and hay. 


If special conservation practices are not used, a suitable 
cropping system 1s— 
1 year each of a row crop and a small grain and then 3 
years of hay. 


All of these soils need lime unless they have been Timed 
recently. Phosphate and potash should be applied ac- 
cording to the needs indicated by soil tests, and nitrogen, 
according to the needs of the crop. These soils, espe- 
cially the moderately eroded ones, are likely to be low in 
organic matter. The content of organic matter can be 
increased by including more legumes and grasses than 
other crops in the cropping system, returning all crop 
residues to the soils, and adding large amounts of manure. 


Capability unit [le-3 


In this unit are deep, nearly level or gently sloping soils 
that have a slowly permeable subsoil. These soils are 
dominantly well drained or moderately well drained, but 
a minor acreage is somewhat poorly drained. All of the 
soils have high moisture-supplying capacity for plants 
and are slowly permeable. The following soils are in 
this unit: 

Almena silt loam, 2 to 6 percent slopes, moderately eroded. 
Medary silt loam, 0 to 2 percent slopes. 
Medary silt loam, 2 to 6 percent slopes. 

The Medary soils oceupy the largest acreage in this unit. 
They are well drained or moderately well drained and 
formed in silty material on high stream terraces. Their 
subsoil and substratum is reddish, clayey material that 
is plastic when wet and hard when dry. The Almena soil 
formed in deep silt and is somewhat poorly drained. The 
soils in this unit are of minor extent in the county, and 
nearly all areas are used for cultivated crops. Corn, small 
grains, grasses, and legumes are the most common crops. 

Tf these soils are cultivated, careful management is re- 
que to maintain good tilth and control erosion, to keep 

ertility high, and to maintain the supply of organic 
matter. If part of the surface layer is removed through 
erosion and tillage extends into the clayey subsoil, these 
soils become difficult to work, Adding large amounts of 
barnyard manure and green manure helps to keep these 
soils in good tilth- Also, if deep-rooted grasses and leg- 
umes are grown, they help to develop more pore space 
in the soils and thus inerease movement of water through 
the surface and subsurface layers. 

Because of the slowly permeable subsoil, water moves 
down through these soils slowly. Therefore, in flat areas 
and in slight depressions, water ponds in places for short 

eriods. The Almena soil is likely to require drainage in a 

ew places if it is to produce high yields. Diversions, ter- 
races, surface drains, or grassed waterways can generally 
be used to dispose of excess runoff. 

A suitable cropping system is 一 


1 year each of a row crop and a small grain and then 
2 years of hay. 


The soils in this unit require moderate amounts of phos- 
phate and potash. Legumes also need lime, and corn re- 
quires supplemental additions of nitrogen for high yields. 


special crops. They are also suited to pasture or trees, 
and to use as wildlife areas. Contour stripcropping and 
terracing are suitable practices to help control erosion, and 
diversions and grassed waterways are suitable for safely 
disposing of excess water. 
Suggested cropping systems and conservation. practices 
are— 
Contour striperopping: 2 years of row crops and 1 
year of a small grain followed by 2 years of hay. 
Terracing: 2 years of row crops and 1 year each of 
a small grain and hay, or 1 year each of a row crop, 
a small grain, and hay. 


If special conservation practices are not used, a suitable 
cropping system is— 

1 year each of a row crop and a small grain followed 
by 2 years of hay. 

These soils should be tested to determine the need for 
limé and fertilizer. Most of tlie soils need lime unless 
they have been limed recently, and generally moderate 
amounts of phosphate and potash are needed. For high 

ields, corn requires supplemental applications of nitrogen 
in addition to manure. The content of organic matter, 
especially in the moderately eroded soils, needs to be in- 
creased in many places. This can be done by adding large 
amounts of manure or by growing more legumes or grasses 
than other crops in the cropping system. Plowing under 
green-manure crops and returning crop residues to the 
soils also help to increase the content of organic matter. 


Capability unit 11e-2 


In this unit are moderately deep, well-drained silty or 
loamy soils that are underlain by sand, clayey residuum, 
or bedroek. "These gently sloping soils are 2 to 3 feet 
thick. They are moderately permeable and have moder- 
ate moisture-supplying capacity for plants. They are 
slightly droughty and are subject to moderate erosion. 
The following soils are in this unit: 

Dakota loam, 2 to 6 percent slopes. 

Dakota loam, 2 to 6 percent slopes, moderately eroded. 

Dubuque silt lonm, 2 to 6 percent slopes, moderately eroded. 

Norden fine sandy loam, 2 to 6 percent slopes, moderately 
eroded. 

Norden silt loam, 2 to 6 percent slopes. 

Norden silt loam, 2 to 6 percent slopes, moderately eroded. 

Waukegan silt loam, 2 to 6 percent slopes. 

Waukegan silt loam, 2 to 6 percent slopes, moderately eroded. 

These soils are well suited to corn, small grains, grasses, 
and legumes. They are also suited to pasture, to trees, 
or to use as wildlife areas. 

If these soils are used for tilled crops, practices are re- 
quired to help control erosion, The soils are easy to work 
if the content of organic matter is kept high. Contour 
striperopping and terracing help to control erosion and 
to prevent a corresponding lowering of the moisture- 
holding capacity. 

Suggested conservation practices and cropping systems 
are— 

Contour stripcropping: 1 year each of a row crop and 
a small grain followed by 2 years of hay, or 2 years 
of row crops followed by 1 year of a small grain 
and 2 years of hay. 
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Wallkill soils have poor surface and internal drainage; 
ditehes generally are needed to improve the drainage of 
these soils. Where needed, dikes, grassed waterways, and 
diversions can be used to control flooding. 

Suitable cropping systems are— 


1 year each of a row crop, a small grain, and hay. 
l year each of a row crop and a small grain followed 
by 2 years of hay. 


Continuous row crops can be grown on the soils of this 
unit if good tilth and a high level of fertility are main- 
tained and if a large amount of organic matter is kept 
in the soils. This can be done by plowing under plant 
residues or green-manure crops and by adding large 
amounts of barnyard manure. Areas of these soils that 
are inaccessible or that are subject to frequent flooding are 
better suited to permanent pasture and trees or to use as 
wildlife areas than to other uses. 

Crops on these soils respond well if lime and fertilizer 
ave applied according to the needs indicated by soil tests. 
These soils are nearly neutral and require little or no lime 
unless they have been cropped intensively for many years. 


Capability unit IIs-1 


This unit is made up of moderately deep, nearly level 
soils that are underlain by loose sand. These well-drained 
soils are on terraces along streams. They have moderate 
moisture-supplying capacity for plants, but during ex- 
tended dry periods they are likely to be slightly droughty. 
The following soils are in this unit: 

Dakota loam, 0 to 2 percent slopes. 
Waukegan silt loam, 0 to 2 percent slopes. 

"These soils are suited to corn, small grains, grasses, and 
legumes. They also are suited to trees and to use as wild- 
life areas. 

If the content of organic matter is kept high, these 
soils are fairly easy to work. Practices are required to 
conserve moisture, especially in dry seasons. Using a 
suitable cropping system and adding manure will help 
to build up the supply of organic matter. These practices 
also help to improve tilth and conserve moisture for plants. 

Suggested cropping systems are 一 

2 or 3 years of row crops followed by 1 year each of 
a small grain and hay if crop residues are left on 
the field. 

1 year each of a row crop and a small grain followed 
by 2 years of hay if crop residues aie removed 
from the field. 


These soils generally need moderate amounts of phos- 
phate and potash. 'They should be tested to determine 
the specific amounts of lime and fertilizer needed. 


Capability unit HIe-1 

The soils in this unit are deep, well drained, and sloping. 
Except for the Judson soil, which is on bottom lands, 
the soils are on stream terraces and uplands. Favorable 
tilth is easy to maintain if good management is used. 
These soils have high moisture-supplying capacity for 
plants. The hazard of erosion is moderately severe. The 
following soils are in this unit: 

Bertrand silt loam, 6 to 12 percent slopes. 


Bertrand silt loam, 6 to 12 percent slopes, moderately eroded. 
Downs silt loam, 6 to 12 percent slopes, moderately eroded. 


Capability unit IIw-1 


This capability unitis made up of deep, somewhat poorly 
drained to poorly drained soils. "These nearly level, light- 
to dark-colored soils are on high stream: terraces. They 
have high moisture-supplying capacity for plants and re- 
quire drainage for best yields. The following soils are in 
this unit: 

Curran silt loam. 
Rowley silt loam. 
Zwingle silt loam. 
Zwingle silt loam, poorly drained variant. 

Tf flooding has been controlled and if the soils have been 
adequately drained, they can be used intensively and are 
well suited to corn, small grains, grasses, and legumes. In 
areas that have not been adequately drained, alsike clover 
and ladino clover can be grown instead of alfalfa. These 
soils are also well suited to trees and to use as wildlife 
Arens. 

Generally, surface drains can be used to provide drain- 
A If outlets are available, tile drains can be used. If 
tile drains are used, good structure must be maintained so 
that excess moisture can enter the soil and move down to 
the tile. Adding organic matter and working the soil 
only when it is dry enough to prevent puddling help to 
maintain good structure. In many places diversions and 
grassed waterways can be used to provide supplemental 
drainage. 

Suggested cropping systems are— 


1 year each of a row crop, a small grain, and hay if 
stover and straw are left on the field. 

2 yeàrs of row crops followed by 1 year each of a small 
grain and hay if the content of organic matter is 
kept high. 

These soils need lime in places, and they generally need 
moderately large amounts of phosphate and potash. 
Lime, phosphate, and potash should be applied according 
to the needs indicated by soil tests, and nitrogen, accord- 
ing to the needs of the crop. These soils are somewhat 
slow to warm in spring, and a fertilizer that contains nitro- 
gen is needed to start crops growing. 


Capability unit IIw-2 


In this unit are deep, well-drained to somewhat poorly 
drained soils that are subject to overflow. Most of these 
nearly level soils are on flood plains and on the bottoms 
of narrow valleys, but the Wallkill soil is between areas 
of terraces and bottom lands. All of the soils are mod- 
erately permeable and have high moisture-supplying ca- 
pacity for plants. Good tilth 15 fairly easy to maintain. 
The hazard of flooding is slight to moderate. The follow- 
ing soils are in this unit: 

Arenzville silt loam, 
Huntsville silt loam. 
Orion silt loam. 
Wallkill silt loam. 

Nearly level relief and high natural fertility make these 
soils suited to intensive cropping. Most areas are in corn, 
small grains, grasses, and legumes. 

Except for some gullying and cutting of channels, these 
soils are not subject to serious erosion. They are, how- 
ever, susceptible to flooding. When the streams overflow, 
a thin layer of sediment is deposited on the surface in 
some places. In addition to flooding, the Orion and 
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Most of the moderately eroded soil in this unit is culti- 
vated. The less eroded one is generally on the ends of 
ridges, in other areas not suited to farming, or in areas 
that are inaccessible to farm equipment. These areas are 
mostly in trees. 

If the silty surface layer of these soils is removed 
through erosion, tilth will be impaired and yields lowered. 
Contour stripcropping, terracing, grassed waterways, and 
diversions are practices that can be used to control erosion. 

Suggested management practices and cropping systems 
are— 


Contour striperopping: 1 year each of a row crop 
and a small grain followed by 2 years of hay. 

Terracing: 2 years of row crops and 1 year of a small 
grain followed by 2 years of hay. 


If no special management practices are used, a suitable 
cropping system is 一 


2 years of a small grain followed by 3 years of hay. 


'These soils should bo tested to determine the needs for 
lime and fertilizer. Except where they have been limed 
recently, areas that have been cultivated require lime. 
Moderate amounts of phosphate and potash are generally 
needed. In addition to manure, supplemental nitrogen 
is needed for high yields of corn. The content of organic 
matter in the moderately eroded soil needs to be inereased 
by adding large amounts of manure or by using a cropping 
system in which legumes or grasses are grown more than 
other crops. The organic matter can also be increased 
by plowing green-manure crops under and returning crop 
residues to the soils. 


Capability unit II1e-3 


In this unit are moderately deep, well-drained, slopmg 
soils that are underlain by loose sand and sandstone or 
by red clay and limestone bedrock. These soils are moder- 
ately permeable and have moderate moisture-supplying 
capacity for plants. Good tilth can be maintained if 
good management is used. In dry periods, however, yields 
are lowered in places because of lack of moisture. The 
hazard of water erosion is moderately severe. The fol- 
lowing soils are in this unit: 

Dakota loam, 6 to 12 percent slopes, moderately erodod. 

Dubuque silt loam, 6 to 12 percent slopes." 

Dubuque silt loam, 6 to 12 percent slopes, moderately eroded.’ 

Gale silt loam, 6 to 12 percent slopes. 

Gale silt loam, 6 to 12 percent slopes, moderately eroded. 

Norden fine sandy loam, 6 to 12 percent slopes., 

Norden fine sandy loam, 6 to 12 percent slopes, moderately 
"eroded. 

Norden silt loam, 6 to 12 percent slopes. 

Norden silt loam, 6 to 12 percent slopes, moderately eroded. 

Waukegan silt loam, 6 to 12 percent slopes, moderately eroded. 


Most areas of these soils are under cultivation. <A. fairly 
large acreage of Dubuque, Gale, and Norden soils, how- 
ever, is on narrow ridges, in small areas on the ends of 
ridges, or in other positions that are not well suited to 
tillage. These areas are used for permanent pasture and 
woodlots. The soils are well suited to those uses and are 
also suitable for use as wildlife areas. 

In the areas that nre cultivated, these soils are highly 
susceptible to water erosion. Because of their moderate 


1 Areas in which limestone is at a depth of less than 18 inches are not 
suitable for terracing. 


Downs silt loam, benches, 6 to 12 percent slopes, moderately 
eroded. 

Jackson silt loam, 6 to 12 percent slopes. 

Jackson silt loam, 6 to 12 percent slopes, moderately eroded. 

Judson silt loam, 6 to 12 percent slopes. 

Lindstrom silt loam, 6 to 12 percent slopes. 

Lindstrom silt loam, 6 to 12 percent slopes, moderately eroded. 

Otterholt silt loam, loamy substratum, 6 to 12 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes. 

Seaton and Fayette silt loams, iplands, 6 to 12 percent slopes, 
moderately eroded, 

Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes, 
severely eroded. , 

Seaton and Fayette silt loams, valleys, 6 to 12 percent slopes. 

Seaton and Fayette silt lonms, valleys, 6 to 12 percent slopes, 
moderately eroded. 

Most areas of these soils are used for cultivated crops, 
mainly corn, small grains, grasses, and legumes. Areas 
that are not cultivated are used for permanent pasture and 
for woodlots. These soils also can be used as wildlife 
areas, : 

If these soils are cultivated, they are highly susceptible 
to sheet and gully erosion because of runoff. Contour 
striperopping, terracing, diversions, and grassed water- 
ways can be used to control erosion. Practices are also 
needed to keep fertility high and to maintain the content 
of organic matter. 

Suggested management practices and cropping systems 
are— 

Contour striperopping: 1 year each of a row crop and 
a small grain followed by 2 years of hay. 

Terracing : 2 years of row crops and 1 year of a small 
grain followed by 2 years of hay; or 1 year each 
of a row crop, a small grain, and hay. 


If no special management practices are used, a suitable 
cropping system 1s— 


1 year each of a row crop and a small grain followed 
by 4 years of hay. 


Crops on these soils respond well if lime and fertilizer 
are applied according to the needs indicated by soil tests. 
Lime 1s required for high yields of crops and for pastures 
that contain legumes. In places the content of organic 
matter is low. It is especially low in the moderately 
eroded and severely eroded soils, unless suitable cropping 
systems have been used and all crop residues returned 
to the soils. Organic matter can be supplied by adding 
large amounts of manure and using cropping systems that 
include more legumes and grasses than row crops. 


Capability unit Hle-2 


In this unit are deep, well-drained, sloping soils that 
are underlain by red clay a£ a depth between 20 and 42 
inches. The red clay overlies dolomitic limestone and 
ranges from a few inches to several feet in thickness. 
These soils are moderately permeable and have high mois- 
ture-supplying capacity for plants. 'The hazard of ero- 
sion is moderately severe. The following soils are in this 
unib: 

Dubuque silt loam, deep, 6 to 12 percent slopes. 


Dubuque silt loam, deep, 6 to 12 percent slopes, moderately 
eroded. 


These soils are well suited to row crops, small grains, 
and hay. They are also suited to permanent pasture, to 
trees, or to use as wildlife areas. 
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Contour striperopping: 1 year each of a row crop and 
à small grain followed by 2 years of hay. 


If no conservation practices are used, a suitable cropping 
system is— 


' 1 year each of a row crop and a small grain followed 
by 4 or more years of hay. 


Crops on these soils respond moderately well if lime 
and fertilizer are added. ‘The lime and fertilizer should 
be applied according to the needs indicated by soil tests. 


Capability unit IIIw-1 


In this unit are somewhat poorly drained to very poorly 
drained soils underlain by layers of loose, wet sand or 
fine sand and silt at a depth of 24 to 36 inches. The soils 
are in flats and in slight depressions on low stream ter- 
races and bottom lands. They have a high water table 
and slow surface drainage. The content of organic mat- 
ter is moderately high, and the soils are easy to work if 
they are adequately drained. The following soils are in 
this unit: 

Ettrick silt loam, coarse silt substratum. 
Loamy wet terrace land. 

Most of Loamy wet terrace land is used for cultivated 
crops. , Row crops, small grains, red clover, and ladino 
clover are the main crops. The Ettrick soil lacks ade- 
quate drainage and protection from overflow. Therefore, 
it is largely in permanent pasture or is used to provide 
cover for wildlife. 

The soils in this unit must be drained if good yields are 
to be obtained. Many areas also require protection from 
overflow. Drainage ditches, diversions, and grassed 
waterways can be used to improve drainage, but tile drains 
are not well suited. In addition to drainage, management 
practices to build up fertility and maintain organic matter 
in the soils are essential for good crop yields. 

Suggested cropping systems are— 

1 year each of a row crop, a small grain, and hay. 

9 years of row crops, 1 year of a small grain, and 2 
years of hay. 

1 year each of a row crop and a small grain and 2 
years of hay. 


If these soils have been drained, crops on them respond 
well to applications of fertilizer. The soils are naturally 
medium acid to nearly neutral. The requirement for lime 
depends on past cropping systems and on the kind of crop 
to be grown. The lime and fertilizer should be applied 
according to the needs indicated by soil tests. 


Capability unit 111w-2 

This unit consists only of Peat and muck, deep, which 
is made up of organic materials that are more than 42 
inches thick. The areas are on flats in depressions on 
the broad bottoms of stream valleys. This-soil is subject 
to flooding. It has a high water table and slow surface 
drainage. 

If this soil is adequately drained and well managed 
otherwise, it.is potentially highly productive. This soil 
is easy to work. With proper drainage and good manage- 
ment, it is well suited to special crops, and row crops can 
be grown continuously. This soil is also well suited to 
pasture or ean be used for wildlife. 


depth, the loss of additional soil material through erosion 
could reduce the moisture-supplying eapacity and lower 
yields. These soils are also subject to gullymg. Gully- 
ing is especially damaging if erosion has removed all of 
the soil material above the substratum because the sub- 
stratum is unfavorable for the growth of plants. Man- 
agement practices that control erosion and that protect 
the soils from gullying are essential if tilled crops are to 
be grown. Stripcropping, terracing, grassed waterways, 
and diversions can be used to control erosion. Applying 
barnyard manure and green manure and returning crop 
residues to the soils help to maintain the moisture- 
su »plying capacity. . i 

Brea ed management practices and cropping systems 
are 


Contour stripcropping: 1 year each of a row crop 
and a small grain followed by 3 years of hay. 

Terracing: 2 years of row crops followed by 1 year 
of asmall grain and 3 years of hay. 


If no special management practices are used, a suitable 
cropping system is— 
year of a small grain and 8 or more years of hay. 


Crops on these soils respond well if lime and fertilizer 
are added. The lime and fertilizer should be applied 
according to the needs indicated by soil tests. The soils 
that have been used for crops are acid unless lime has 
been added. The content of organic matter, especially 
in the moderately eroded soils, is generally low. It can 
be replenished by adding large amounts of manure fre- 
quently and by using a cropping system in which legumes 
and grasses are grown. more of the time than other crops. 


Capability unit IIIe-4 

In this capability unit are shallow, somewhat excessively 
drained soils that are underlain by sandstone. The sand- 
stone is platy and is at a depth between 10 and 20 inches. 
These soils are gently sloping. They have moderately 
rapid permeability and low moisture capacity for plants. 
The hazard of erosion is moderately severe, and the soils 
are droughty. The following soils are in this unit: 

Northfield very fine sandy loam, 2 to 6 percent slopes. 
Northfield very fine sandy loam, 2 to 6 percent slopes, moder- 
ately eroded. 

‘These soils are easy to till, but their. productivity is 
fairly low. Good tilth can be maintained by adding fre- 
quently those amendments that supply organic matter. 
Nearly: all of the acreage is cultivated, but a small part is 
in permanent pasture and woodlots. ‘The soils are suited 
to trees if suitable species are planted, and they are also 
suitable for wildlife areas. Corn, soybeans, small grains, 
grasses, and legumes are the principal crops. 

These soils are shallow over sandstone, and roots cannot 
penetrate deeply. Special practices are required to con- 
trol erosion and to prevent a corresponding lowering of 
the water-holding capacity and yields. Contour strip- 
cropping and grassed waterways can be used to help con- 
trol erosion. Moisture can be conserved by adding barn- 
yard manure and plowing under green-manure crops and 
crop residues. 

Suggested conservation practices and cropping systems 
are— 
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Burkhardt sandy loam, 2 to 6 percent slopes, moderately 


eroded, 

Dakota fine sandy loam, 0 to 2 percent slopes. 

Dakota fine sandy loam, 2 to 6 percent slopes. 

Dakota fine sandy loam, 2 to 6 percent slopes, moderately 
eroded. 

Hixton fine sandy loam, 2 to 6 percent slopes, moderately 
eroded. 

Meridian fine sandy loam, 0 to 2 percent slopes. 

Meridian fine sandy loam, 2 to 6 percent slopes. 

Meridian fine sandy loam, 2 to 6 percent slopes, moderately 
eroded. 

Norden fine sandy loam, dark surface variant, 2 to 6 percent 
Slopes, moderately eroded. 

Urne and Norden fine sandy loams, 2 to 6 percent slopes, mod- 
erately eroded. 

These soils are easy to till, but they are only moderately 
productive. Good tilth ean be maintained if those amend- 
ments that supply organic matter are added frequently. 
Nearly all areas are cultivated, but a minor acreage is used 
for permanent pasture and woodlots. Corn, soybeans, 
small grains, grasses, and legumes are the principal crops. 

The sandy texture and moderate depth of these soils 
eause them to be somewhat droughty, especially during 
periods when rainfall is low or is poorly distributed. If 
the soils are cultivated, they are subject to wind and water 
erosion. The Burkhardt soils are slightly more suscep- 
tible to wind erosion and are slightly more droughty than 
the other soils. "Therefore, they need more careful man- 
agement if they are used for cultivated crops. 

Tf the soils in this unit are to be used safely for crops 
over a long time, and if good yields are to be obtained, 
special management praetices are required. "These prac- 
tices include adding barnyard manure and plowing under 
green-manure crops and crop residues to improve the 
moisture-holding capacity of the soils. These practices 
also help to control wind and water erosion. Using a 
shelterbelt on the more nearly level areas, in conjunction 
with stripcropping, is a good practice to prevent damage 
from warm, drying winds during the growing season. 
With this practice, hay crops are grown in strips alter- 
nating with strips of small grains or row crops. 

In sloping: areas contour striperopping or using ter- 
‘aces, diversions, and other supporting management prac- 
tices help to control water erosion. Adequate amounts 
of fertilizer must be applied for good yields. Crops on 
these soils respond well to supplemental irrigation during 
periods when rainfall is low or poorly distributed. 

Suggested management practices and cropping systems 
for the gently sloping soils are— 

Contour striperopping: 2 years of row crops followed 
by 1 year of a small grain and 2 years of hay. 

1 year each of-a row crop and a small grain followed 
by 2 yeavs of hay. 

Terracing: 1 year each of à row crop, a small grain, 
and. hay. 

2 years of row crops followed by 1 year each of a 
small grain and hay. 


If no special managemient practices are used, a suitable 
cropping system for the gently sloping soils is— 
1 year of a row crop followed by a small grain and 4 
years of hay. 


The nearly level soils are suitable for intensive cropping 
if wind erosion is controlled and if the fertility and the 
content of organic matter are kept high. 


Some areas of this soil have been drained and are used 
for crops. More than half of the acreage, however, is 
still in sedges, grasses, sparse stands of tamarack, and in 
brush, and these areas are used for pasture and wildlife. 
Most areas that have been drained are used intensively 
for row crops or special crops. 

If this soil is used for crops, deep ditches or tile drains 
ave needed to improve the drainage. In many places sur- 
face drains or diversions on adjacent land divert overflow 
water and are used to complement the deep drainage sys- 
tem. After the areas have been drained, they require pro- 
tection from wind erosion and from fire. 

This soil requires fairly large applications of potash. 
It also requires nitrogen fertilizer as a starter for crops. 
Lime generally is not needed, because the soil is nearly 
neutral. This soil should be tested and fertilizer applied 
in the kinds and amounts indicated by the tests. 


Capability unit IIIw-3 


This unit consists only of deep Loamy alluvial land, 
which is moderately well drained to somewhat poorly 
drained and is subject to frequent flooding. "This land 
type is on bottom lands along streams. ‘The areas are 
predominantly silty, but small areas covered by coarser 
textured overwash material are included. 

If this land type is adequately drained and is protected 
from overflow, it is easy to work. Where flooding is diffi- 
cult to control, the areas are used mainly for permanent 
pasture. In areas where crops are not damaged by flood- 
ing, corn, soybeans, small grains, grasses, red clover, and 
ladino clover are grown. A small acreage is wooded. 

If this land type is to be used for crops, most areas will 
require drainage or protection from flooding. Dikes or 
diversions may be needed to control flooding, and surface 
drains are helpful on the level areas. Practices to control 
erosion on adjoining, higher areas reduce flooding and 
keep overwash sediments from being deposited on these 
soils. 

Suggested cropping systems for these soils are— 


1 year each of a row crop, a small grain, and hay. 
2 years of row crops followed by 1 year each of a 
small grain and hay. 


Row crops can-be grown continuously if the fertility 
and organic matter is kept high and good tilth is main- 
tained. Pastures on this land type need lime and fertil- 
izer and should be reseeded. They also need protection 
from overgrazing. 

If this land type is adequately drained and is protected 
from overflow, crops grown on 1t respond well to applica- 
tions of fertihzer. Lime may also be needed if legumes 
are to be grown. The lime and fertilizer should be applied 
according to the needs indicated by soil tests. 


Capability unit 1115-1 

This unit is made up of shallow to moderately deep, 
well-drained soils that are underlain by loose sand or sand- 
stone. These soils are nearly level to sloping. They are 
on uplands and on terraces along streams. They have 
moderately rapid permeability and moderately low to low 
moisture-supplying capacity for plants. The following 
soils are in this unit: 


Burkhardt sandy loam, 0 to 2 percent slopes. 
Burkhardt sandy loam, 2 to 6 percent slopes. 
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are needed. Legumes are generally the main crop grown, 
and lime therefore is essential in most areas. The lime 
and fertilizer should be applied aecording to the needs 
indicated by soil tests. If these soils are cultivated, the 
content of organic matter needs to be increased by adding 
large amounts of manure. If feasible, all crop residues 
should be returned to the soil. 


Capability unit IVe-2 


In this unit are moderately deep, sloping to moderately 
steep soils underlain by red clay and limestone or sand- 
stone. This underlying material is at a depth between 
9 and 3 feet. These soils are well drained and have mod- 
erate permeability. The ones that have slopes of 6 to 19 
percent are severely eroded, and those that have slopes 
of 19 to 90 percent are slightly eroded or moderately 
eroded. In all of the soils, good tilth can be maintained 
only by managing the soils carefully. Because the soils 
are limited in depth and have steep slopes, their moisture- 
supplyiüg capacity for plants is only moderate. The fol- 
lowing soils ave in this unit: 


Dubuque silt loam, 12 to 20 percent slopes. 
Dubuque silt loam, 12 to 20 percent slopes, moderately eroded. 
Dubuque soils, 6 to 12 percent slopes, severely eroded. 
Gale silt loam, 12 to 20 percent slopes. 
Gale silt loam, 12 to 20 percent slopes, moderately eroded. 
Norden fine sandy loam, 12 to 20 percent slopes. 
Norden fine sandy loam, 12 to 20 pereent slopes, moderately 
eroded. 
Norden loam, 12 to 20 percent slopes; moderately eroded. 
Norden silt loam, 6 to 12 percent slopes, severely eroded. 
Norden silt loam, 12 to 20 percent slopes. 
Norden silt loam, 12 to 20 percent slopes, moderately eroded. 
The soils in this unit are suited to small grains and hay, 
and they are also suited to trees and to use as wildlife 
areas. Most of the acreage is in crops. Many areas, 
however, are unfavorable for tillage, because of their shape 
or steep slope, and are in permanent pasture or trees. 
Other areas are not easily accessible for farming. 
These soils require practices that conserve moisture and 
control erosion. The loss of additional soil material 
through erosion would reduce the thickness of the root 
zone and would permanently reduce the capacity of the 
soils to make good yields. Using contour stripcropping 
and establishing diversions and grassed waterways help 
to control erosion. The moisture-supplying capacity can 
be maintained by adding barnyard manure, plowing under 
green-manure crops, and returning crop residues to the 
soils. 
Suggested management practices and cropping systems 
are— 


Contour striperopping: 1 year of a small grain fol- 
lowed by 3 years of hay. 


If no special management practices are used, seeding 
of pastures should be done only when the areas are reno- 
vated, 

Crops on these soils respond moderately well if lime and 
fertilizer are applied according to the needs indicated by 
soil tests. Moderately large amounts of phosphate and 
potash are required, and lime is needed for high yields of 
legumes. 


Capability unit IVe-3 


In this unit are shallow to moderately deep, sloping 
soils that are underlain by loose sand or sandstone. These 


Suitable cropping systems for the nearly level soils 
1 Ë 5-5 v 
are— 


2 years of row crops followed by 1 year each of a small 
grain and hay, if all crop residues ave returned to 
the soil. 

9 years of row crops, 1 year of a small grain, and 2 
years of hay, if crop residues are nob returned to 
the soil. 


Capability unit IVe-1 


In this unit are deep, sloping to moderately steep soils. 
These soils are. on uplands and stream terraces. They are 
well drained and are moderately permeable. The soils 
that have slopes of 6 to 19 percent are severely eroded, and 
those that have slopes of 19 to 90 percent are slightly or 
moderately eroded. All of the soils can be kept in good 
tilth if adequate practices are used to control erosion and 
if a good supply of organic matter is maintained. These 
soils have moderate to moderately high moisture-supply- 
ing capacity for plants. Contour stripcropping, diver- 
sions, and grassed waterways can be used to help control 
erosion. ‘The following soils are in this unit: 

Bertrand silt loam, 6 to 12 percent slopes, severely eroded. 

Bertrand silt loam, 12 to 20 percent slopes, moderately eroded. 

Downs silt loam, benches, 12 to 20 percent slopes. 

Downs silt loam, benches, 12 to 20 percent slopes, moderately 
eroded. 

Dubuque silt loam, deep, 12 to 20 percent slopes. 

Dubuque silt loam, deep, 12 to 20 percent slopes, moderately 
eroded. 

Jackson silt loam, 6 to 12 percent slopes, severely eroded. 

Lindstrom silt loam, 12 to 20 percent slopes. 

Lindstrom silt loam, 12 to 20 percent slopes, moderately eroded. 

Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes. 

Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, valleys, 12 to 20 percent slopes. 

Seaton and Fayette silt lonms, valleys, 12 to 20 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, valleys, 12 to 20 percent slopes, 
severely eroded. 

Some areas of these soils are used for crops and pastures, 
and others are in trees. <A fairly large acreage that con- 
sists mainly of areas that are not easily accessible for 
farming is used for permanent pasture and woodlots. 

The soils in this unit are too steep or severely eroded to 
be cropped intensively. Nevertheless, if practices are used 
to control erosion and if other good management is-used, 
row crops can be grown safely on them. Careful man- 
agement is required, however, to maintain a good supply 
of plant nutrients and organic matter in the soils. Good 
returns can be realized by growing a small grain and hay 
crop in rotation or by renovating and seeding the pastures. 
In addition to the other practices described, diversions may 
be needed to control erosion, especially on the long slopes. 

Suggested management practices and cropping systems 
are— 


Contour stripcropping: 1 year each of a row crop 
anda small grain followed by 4 years of hay. 


If no special management practices are used, a suitable 
cropping system 18- 


1 year of a small grain followed by 3 years of hay. 


Crops on these soils respond well if lime and fertilizer 
are applied. Moderate amounts of phosphate and potash 
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In many areas of these soils, surface ditches, diversions, 
and grassed waterways are required to remove excess run- 
off from adjacent hieher soils. These soils are naturally 
low in fertility, but crops grown on them respond well if 
lime and fertilizer are added. 

Suitable eropping systems are— 


2 years of row crops followed by 1 year of a small 
grain and 2 years of hay. 

1 year each of a row.crop and a small grain followed 
by 2 years of hay. 


Capability unit IVs-1 


In this unit are moderately deep to deep, nearly level 
to gently sloping soils underlain by loose sand or sand- 
stone. Some of these soils have thin layers of fine-tex- 
tured material in the underlying sand. The soils are on 
uplands and on terraces along streams. 

The Watseka soil and the variant from the Plainfield 
series have a fluctuating water table. They have a slightly 
more favorable moisture supply at the start of the growing 
season than the other soils. All of these soils, however, 
dry out rapidly. If they are not protected, they are 
highly susceptible to wind erosion. The sloping areas are 
also subject to water erosion; they are highly susceptible 
to gullying if the areas are not protected from runoff from 
adjacent areas. Once gullies form, they enlarge rapidly 
and are hard to control. 

The supply of plant nutrients is naturally low in these 
soils. The soils also are low in moisture-supplying capac- 
ity for plants, especially during periods of low rainfall 
or if rainfall is poorly distributed. Lack of coherence 
of the soil particles and lack of stability in the surface 
layer make many of the areas difficult to till. The fol- 
lowing soils are in this unit: 

Boone loamy fine sand, 2 to 6 percent slopes. 

Boone loamy fine sand, 2 to 6 percent slopes, eroded. 

Gotham loamy fine sand, 0 to 2 percent slopes. 

Gotham loamy fine sand, 2 to 6 percent slopes. 

Gotham loamy fine sand, 2 to 6 percent slopes, moderately 
eroded. I 

Hubbard loamy fine sand, 0 to 3 percent slopes. 

Plainfield loamy fine sand, 0 to 2 percent slopes. 

Plainfield loamy fine sand, 2 to 6 percent slopes. 

Plainfleld loamy fine sand, 2 to 6 percent slopes, eroded. 

Plainfield loamy fine sand, mottled subsoil variant, 0 to 2 per- 
cent slopes. 

Sparta loamy fine sand, 0 to 2 percent slopes. 

Sparta loamy fine sand, 2 to 6 percent slopes. 

Sparta loamy fine sand, 2 to 6 percent slopes, eroded. 

Watseka loamy fine sand. 

'These soils are used mostly for crops, mainly soybeans, 
corn, rye, oats, clover, and alfalfa. In addition, grasses 
are included in some of the hay crops. The soils are not 
used extensively for permanent pasture. Because these 
soils ave droughty, some areas have been planted to pine 
trees. Only a small acreage remains in woodlots made 
up of hardwoods. Some areas, once used for crops, have 
been abandoned and are idle. The soils are better suited 
to use as permanent pastures, woodlots, or wildlife areas 
than for tilled crops. Idle areas or areas where yields 
are low should be planted to pine trees. 

If the soils are used for crops, shelterbelts should be 
established (fig. 5) and wind striperopping practiced to 
control wind erosion. The use of shelterbelt and wind 
striperopping protects the soils from warm, drying winds 


well-drained soils have moderate to moderately rapid per- 
meability. They are moderately low in fertility and in 
moisture-supplymg capacity. Good tilth can be main- 
tained if organic matter is added frequently. The soils 
are somewhat droughty and are subject to severe water 
erosion. Contour striperopping and grassed waterways 
help to control erosion. In some areas diversions may be 
needed on the upper parts of slopes to divert runoff water 
from other areas away from these soils. The following 
soils are in this unit: 
Hixton fine sandy loam, 6 to 12 percent slopes. 
Hixton fine sandy loam, 6 to 12 percent slopes, moderately 
eroded. 
Meridian fine sandy loam, 6 to 12 percent slopes. 
ME fine sandy loam, 6 to 12 percent slopes, moderately 
eroded. 
Norden fine sandy loam, 6 to 12 percent slopes, severely eroded. 
Norden fine sandy loam, dark surface variant, 6 to 12 percent 
slopes, moderately eroded. 
Urne and Norden fine sandy loams, 6 to 12 percent slopes, 
moderately eroded. 

'The soils in this unit are suited to row crops, small 
grains, and hay. They also are suited to trees and to 
use as wildlife areas. 'They are used mainly for crops, 
but some areas are in pasture and trees. 

These soils require frequent applications of organic 
matter and plant nutrients to maintain yields and to retain 
their moisture-supplying capacity. Organie matter can 
be supplied by adding manure, by returning all crop resi- 
dues to the soils, and by growing more grasses or legumes 
in the cropping system than other crops. 

Suggested management practices and cropping systems 
are— 


Contour striperopping: 1 year each of a row crop and 
a small grain followed by 3 years of hay. 


If no conservation practices are used, a suitable crop- 
ping system 1s 


1 year of a small grain followed by 3 years of hay. 


These soils should be tested to determine their needs 
for lime and fertilizer. All of them need lime unless they 
have been limed recently. Moderate amounts of phos- 
phate and potash are also needed. Legumes require sup- 
plemental applications of potash each year. 


Capability unit IVw-1 


This unit is made up of somewhat poorly drained to 
very poorly drained, sandy soils on stream terraces. 
These soils are.in nearly level to shghtly depressed areas. 
Because the parent material is coarse textured, these soils 
are rapidly permeable. They have a high water table, 
however, and are wet much of the year. In late summer 
or during seasons when rainfall is low, the water table 
recedes and plants are likely to be damaged by lack of 
moisture. "These soils are naturally moderately high in 
organic matter. They are ensy to farm if drained. The 
following soils are in this unit: 

Dillon fine sandy loam. 
Loamy very wet terrace land. 
Morocco loamy fine sand. 

The soils in this unit require drainage for high yields. 
Areas that are not drained remain in native vegetation. 
They are used for pasture or as wildlife areas, to which 
they are well suited. The soils are too wet to be suitable 
for trees. 
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The soils should be tested, and lime and fertilizer added 
according to the needs indicated. 


Capability unit Vw-2 


This unit consists only of Loamy alluvial land, wet. 
This land type is made up of poorly drained alluvial ma- 
terial on flood plains where it is subject to frequent over- 
flow. It is a mixture of nearly level, silty, sandy, or 
gravelly soils that are poorly drained. Also included are 
some small, marshy areas. Areas that are on the flood 
plains of the Chippewa and Mississippi Rivers are made 
up mainly of coarse-textured sand that is low in fertility. 
On the flood plains of the tributary streams, however, the 
material is largely medium textured. In all of the areas, 
the water table is high. 

It generally is not economical to protect the areas in this 
unit from overflow or to provide enough drainage to grow 
tilled crops. The areas are well suited to pasture. Bore 
areas that are in pasture can be protected from overflow 
and then improved by fertilizing and renovating them. 

Areas that are in trees require protection from fire and 
from grazing. Replanting desirable kinds of trees is 
somewhat restricted. Therefore, desirable kinds of trees 
need to be encouraged. 

The areas of marshy land are best suited to use as areas 
for wildlife (fig. 6). Plantings that will provide food 


Figure 6—Muskrat houses on marshy land along the Chippewa 
River; marshy areas that are too wet or are flooded too frequently 
for pasture can be used to provide food and cover for wildlife, 


and cover will encourage many kinds of wildlife. In 
many of the marshy areas, dikes can be used to control the 
level of the water and thus improve the sites for water- 
fowl and fur-bearing animals. Marshy areas, where 
grasses and sedges grow, require protection from fire. 


Capability unit VIe-1 


This unit consists of moderately deep or deep soils that 
are moderately steep or steep. These well-drained soils 
are moderately permeable and have moderate to moder- 
ately low moisture-supplying capacity for plants. The 
severely eroded soils have slopes of 12 to 20 percent, and 
the slightly eroded and moderately eroded ones have 
slopes of 20 to 30 percent. All of the soils have a severe 
hazard of water erosion. 'The steep slopes and severe 


Figure 5.—Snow trapped by a shelterbelt on soils of capability 
unit IVs-1; the shelterbelt protects the soils from wind erosion 
and helps to conserve moisture. 


insummer. In sloping areas contour striperopping helps 
to control wind and water erosion. 

Adding barnyard manure and turning under green- 
manure crops and crop residues are particularly valuable 
practices. Besides protecting the soils from wind, they 
supply plant nutrients and improve the moisture-supply- 
ing capacity. Commercial fertilizer is essential to keep a 
supply of plant nutrients in the soils. 


Suggested practices and a suitable cropping system are— 
65 5 
Contour striperopping or wind striperopping: 1 year 
each of a row crop and a small grain followed by 
2 years of hay. 


If crop residues are turned under, if practices are used to 
control erosion, and if the seedbed is prepared with a field 
cultivator or similar tillage implement, a suitable cropping 
system 1s— 

1 year each of a row crop, a small grain, and hay. 


If no practices are used to protect the soils, the cropping 
system should consist of small grains and hay. 

Crops on these soils respond to applications of lime 
and fertilizer. A fertilizer that contains a high propor- 
tion of potash, and some boron, if the soil is deficient in 
boron, is especially needed for hay crops of legumes and 
grasses. Legumes require regular applications of lime. 
Pastures on these soils need careful management that pre- 
vents damage from overgrazing. 


Capability unit Vw-1 


This unit consists only of Peat and muck, shallow, which 
is made up of shallow deposits of organic material under- 
lain by loose sand. The areas are nearly level and are on 
stream bottoms. The water table is at or near the sur- 
face of this soil. It generally does not pay to protect the 
areas from flooding or to provide adequate drainage for 
crops. 

Because this soil is shallow to loose sand, has a high 
water table, and is subject to flooding, it is poorly suited 
to crops. lt is better suited to permanent pasture than 
to other uses, but some areas that cannot feasibly be used 
for pasture can be used for wildlife. In some places pas- 
tures can be improved by installing surface drains and by 
adding fertilizer and using 'other renovation practices. 
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Moderately large amounts of lime, phosphate, and pot- 
ash are needed for most of the soils that are not in trees. 
The soils should be tested to determine the needs for lime 
and fertilizer. l 

Many areas of these soils are in trees. If proper man- 
agement is used, good returns can be realized from the 
woodlots. These areas need protection from livestock and 
fire. The damage caused by grazing greatly offsets the 
value of the small amount of for age obtained. The wood- 
land contains sparse forage of low quality, and some of 
the plants are harmful to livestock, The animals trample 
and damage the young trees. They also damage the leaf 
litter that absorbs and stores rainfall. In addition, runoff 
concentrates on the trails left by livestock and causes 
gullies to form in many places. Once gullies form, they 
are difficult to control and are likely to advance quickly 
into adjacent cropland. 

If more pasture is needed, brush and trees should be 
removed. and the areas renovated. By doing this, higher 
returns will be realized than if an attempt is made to use 
the same area for both woodland and pasture. 

If these soils are to be planted to trees or left in trees, 
the areas should be managed aecording to suggestions 
given in the section *Woodland Uses of the Soils” A 
local agricultural technician or forester will also be glad 
to give suggestions. If the woodlots are well managed, 
runoff is reduced and lower lying fields will be less 
damaged by erosion. Flooding in the valleys of streams 
will also be reduced. 


Capability unit VIe-2 


In this unit are shallow to moderately deep soils that 
are mostly sloping to moderately steep and are underlain 
by loose sand or sandstone. "These soils are subject to 
severe erosion if cultivated. "Their moisture-holding ca- 
pacity and natural fertility are moderately low, and they 
are somewhat droughty. Diversions or other water- 
spreading practices are needed in many areas to divert 
runoff water from higher lying areas. The following 
soils are in this unit: 


Hixton fine sandy loam, 12 to 20 percent slopes. 
Hixton fine sandy loam, 12 to 20 percent slopes, moderately 


eroded. 

Meridian fine sandy loam, 6 to 12 percent slopes, severely 
eroded. 

Meridian fine sandy loam, 12 to 20 percent slopes, moderately 
eroded. 


Norden fine sandy loam, 12 to 20 percent slopes, severely eroded. 

Norden fine sandy loam, 20 to 30 percent slopes. 

Norden fine sandy loam, 20 to 30 percent slopes, moderately 
eroded. 

Urne and Norden fine sandy loams, 6 to 12 percent slopes, 
Severely eroded. 

Urne and Norden fine sandy loams, 12 to 20 percent slopes. 

Urne and Norden fine sandy loams, 12 to 20 percent slopes, 
moderately eroded. 


These soils are not suited to tilled crops, but they are 
suited to pasture, trees, or to use as wildlife areas. Mod- 
erately high yields of pasture can be obtained if a mixture’ 
of legumes and grasses is seeded and adequate lime and 
fertilizer ave applied. In areas where the soils are not 
too steep, the forage can be harvested for hay. Adding 
manure and returning crop residues to the soils help in- 
crease the moisture-supplying capacity and fertility. 


hazard of erosion restrict the kind of tillage that can be 
used on these soils. The following soils are in this unit: 


Bertrand silt loam, 12 to 20 percent slopes, severely eroded. 

Downs silt loam, benches, 12 to 20 percent slopes, severely 
eroded, 

Downs silt loam, benches, 20 to 30 percent slopes, moderately 
eroded. 

Dubuque silt loam, 20 to 30 percent slopes. 

Dubuque silt loam, 20 to 30 percent slopes, moderately eroded. 

Dubuque silt loam, deep, 20 to 30 percent slopes. 

Dubuque silt loam, deep, 20 to 80 percent slopes, moderately 
eroded. 

Dubuque soils, deep, 12 to 20 percent slopes, severely eroded. 

Gale silt loam, 12 to 20 percent slopes, severely eroded. 

Gale silt loam, 20 to 80 percent slopes. ` 

Gale silt loam, 20 to 30 percent slopes, moderately eroded. 

Lindstrom silt loam, 20 to 30 percent slopes. 

Lindstrom silt loam, 20 to 80 percent slopes, moderately eroded. 

Norden loam,.20 to 30 percent slopes. 

Norden loam, 20 to 30 percent slopes, moderately eroded. 

Norden silt loam, 12 to 20 percent slopes, severely eroded. 

Norden silt loam, 20 to 30 percent slopes. 

Norden silt loam, 20 to 30 percent slopes, moderately eroded. 

Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes, 
severely eroded. 

Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes. 

Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes. 

Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes, 
moderately ‘eroded. 


These soils are used for pasture or hay crops, for trees, 
or as wildlife areas. Generally, they are best suited to 
pasture, but if the areas are not too steep, hay crops can 
be grown. The soils are too steep and susceptible to 
erosion to be used for row crops. 

If adequate lime and fertilizer are applied, good yields 
of legume-grass mixtures are obtained. To protect the 
soils from erosion, pastures should be seeded only when 
renovated, and preferably in contour strips. Renovation 
permits tillage without causing serious losses through 
erosion, and it limits the risk of gullies forming. It also 


leaves the surface soil in condition to absorb and hold 
large amounts of runoff water (fig. 7). 


Figure 7. Seeding Steep areas of pastire that ] have previously 
been prepared by a field cultivator. 
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Urne fine sandy loam, 30 to 45 percent slopes, severely eroded. 

Urne and Norden fine sandy loams, 12 to 20 percent slopes, 
severely eroded, 9 

Urne and Norden fine sandy loams, 20 to 30 percent slopes. 

Urne and Norden fine sandy loams, 20 to 30 percent slopes, 
moderately eroded. 

Urne and Norden fine sandy loams, 20 to 30 percent slopes, 
Severely eroded. 

The soils in this unit are suited to permanent pasture, 
to trees, or to use as wildlife areas. A good cover of plants 
should be kept on the pastured areas. Some of the pas- 
tured areas can be renovated if the slopes are not too steep 
for tillage. In areas used for permanent bluegrass pas- 
ture, a fertilizer high in nitrogen is needed to increase 
yields and to provide a better protective cover of plants. 
Grazing needs to be managed carefully to keep gullies 
from forming. 

Areas that are in trees should be kept in trees, and the 
areas managed according to practices given in the section 
“Woodland Uses of the Soils." Wooded areas and areas 
that are free of trees can be improved for wildlife by plant- 
ing conifers, shrubs, hedges, grasses, and legumes. 


Capability unit VIIs-1 


This unit is made up of sloping to very steep, domi- 
nantly sandy soils and Steep stony and rocky land. These 
soils are low in moisture-supplying capacity for plants and 
are droughty. The steep slopes and stones limit their use. 
Most of the soils are subject to wind and water erosion. 
All of the soils are naturally low in fertility and in mois- 
ture-supplying capacity. Therefore, it is hard to keep a 
protective cover of plants on them. ‘The soils are also 
subject to gullying by runoff from higher lying areas, 
which readily cuts a channel through them. ^ Because of 
wind erosion, some areas on which plants once grew now 
have no vegetation and require special practices that will 
help to establish a protective cover. The following soils 
are in this unit: 

Boone loamy fiue sand, 12 to 30 percent slopes, eroded. 
Boone soils, 12 to 30 percent slopes, severely eroded. 
Boone soils, 30 to 60 percent slopes. 

Plainfield loamy fine sand, 12 to 20 percent slopes. 
Plainfield loamy fine sand, 12 to 20 percent slopes, eroded. 
Sparta fine sand and Dune land. . 

Sparta loamy fine sand, 12 to 20 percent slopes, eroded. 
Steep stony and rocky land. 

Terrace escarpments, sandy. 

These soils are better suited to trees and to use as wild- 
life areas than to other uses. Most areas of Steep stony 
and rocky land are in hardwoods. They should be kept 
in trees and managed according to practices given in the 
section “Woodland Uses of the Soils.” Soils that are not 
in trees should be planted to pine trees if feasible. The 
trees furnish merchantable timber, help control soil blow- 
ing, provide habitats for wildlife, and help hold moisture 
in the soil. 

Capability unit VIIs-2 

This unit consists only of Sandy alluvial land, which is 
droughty and is on bottoms where it is subject to frequent 
overflow. Fresh deposits of sandy overwash are deposited 
during floods, and new stream channels are formed in the 
flood plain. 

Nearly all areas of this land type are in trees or in per- 
manent pasture, or they are used to provide cover for wild- 
life. The soils are not suited to cultivation, because they 


Capability unit VIs-1. 


This unit is made up of deep, excessively drained, slop- 
ing,sandy soils. These soils are underlain by loose sand or 
weathered sandstone. In some of the areas, there are thin 
layers of finer textured material in the underlying sand. 
The soils have rapid permeability and low moisture- 
supplying capacity for plants. They dry out rapidly. If 
they are not protected, they are subject to wind and water 
erosion. These soils are naturally low in fertility. They 
are also droughty, especially in years when rainfall is low 
or poorly distributed. The following soils are in this unit: 

Boone loamy fine sand, 6 to 12 percent slopes. 

Boone loamy fine sand, 6 to 12 percent slopes, eroded. ' 

Burkhardt sandy loam, 6 to 12 percent slopes, severely eroded. 

Gotham loamy fine sand, 6 to 12 percent slopes. 

Gotham loamy fine sand, 6 to 12 percent slopes, moderately 
eroded. $ 

Plainfield loamy fine sand, 6 to 12 percent slopes. 

Plainfield loamy fine sand, 6 to 12 percent slopes, eroded. 

Sparta loamy fine sand, 6 to 12 percent slopes. 

Sparta loamy fine sand, 6 to 12 percent slopes, eroded. 

The soils in this unit are too droughty and too suscep- 
tible to wind and water erosion to be used for row crops. 
They are, however, suited to hay and pasture if carefully 
managed. They are also suited to pine trees and to use 
as wildlife areas. l 

To conserve moisture and control erosion, the areas 
should be renovated for forage crops. Overgrazing can 
be prevented if rotational grazing is practiced. Areas 
planted to pines require protection from fire and grazing. 

Crops on these soils require a complete fertilizer. A 
fertilizer that is high in potash and contains sonie boron 
is especially needed for legume-grass hay; it should be 
applied as a topdressing each year. In areas of perma- 
nent bluegrass pasture, fertilizer high in nitrogen is re- 
quired to increase the cover of plants and to provide pro- 
tection from erosion. Lime is needed unless the soils have 
been limed recently. 


Capability unit VIIe-1 


This unit is made up of shallow to deep soils that are 
mostly steep or very steep. These soils are subject to 
severe erosion if a protective cover of grass or trees ls not 
maintained. The following soils are in this unit: 


Dubuque silt loam, 30 to 45 percent slopes. 

Dubuque soils, deep, 20 to 30 percent slopes, severely eroded. 

Gale silt loam, 20 to 30 percent slopes, severely eroded. 

Gale silt loam, 30 to 40 percent slopes. 

Hixton fine sandy loam, 20 to 30 percent slopes. 

Hixton fine sandy loam, 20 to 30 percent slopes, moderately 
eroded. 

Hixton fine sandy loam, 20 to 30 percent slopes, severely 
eroded. 

Hixton fine sandy loam, 30 to 45 percent slopes. 

Hixton fine sandy loam, 30 to 45 percent slopes, moderately 
eroded. 

Hixton fine sandy loam, 80 to 45 percent slopes, severely eroded. 

Norden silt loam, 20 to 80 percent slopes, severely eroded. 

Norden silt loam and loam, 30 to 40 percent slopes. 

Norden silt loam and loam, 30 to 40 percent slopes, moderately 
eroded. 

Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes, 
severely eroded. 

Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes, 
severely eroded. 

Terrace escarpments, loamy. 

Urne fine sandy loam, 30 to 45 percent slopes. 

Urne fine sandy loam, 30 to 45 percent slopes, moderately 
eroded. 


PEPIN COUNTY, WISCONSIN 19 


by the agricultural experiment station on experimental 
test plots, and on observations made by soil surveyors and 
other agricultural workers who are familiar with the soils. 

Yields in table 1 are given for each soil under two levels 
of management. In the columns marked “Average” are 
yields to be expected under the system of management 
most farmers were practicing at the time the soi] survey 
was made. 'The management used to obtain the yields 
in the columns marked “High?” is at the level now used 
by only a few farmers in the county. 

For corn, average management consists of growing 
about 12,000 plants of hybrid corn per acre and of apply- 
ing about 8 tons of barnyard manure and about 100 pounds 
of commercial fertilizer as a starter. The seedbed is pre- ' 
pared in the usual manner, For seedings of oats or al- 
falfa-bromegrass, 100 to 200 pounds of a fertilizer high 
in phosphorus and potassium is applied under average 
management. Only a minimum of lime is used, and no 
special practices are used to prepare the seedbed or to cul- 
tivate. Hayfields are cut twice a year and grazed in fall. 


are loose and sandy, are low in fertility, and are flooded 
frequently. If the areas are managed carefully, some 
returns can be realized from the pastures and woodlots. 
The areas are better suited to use for wildlife than to other 
uses, 


Capability unit VHIs-1 


This unit consists only of Riverwash, which is made up 
of loose sand and gravel, recently deposited by streams. 
It generally occurs as sandbars in streams or along the 
banks of streams. Because new sediments are deposited 
rapidly, and because the soil material is droughty and 
lacks plant nutrients, little or no useful vegetation grows 
on this land. Riverwash is used only as wildlife areas or 
for recreation. 


Estimated Yields 


Table 1 gives estimated average yields per acre for the 
crops commonly grown in the county. The estimates 
were based on interviews with farmers; on results obtained 


Tasir 1.—Estànated average acre yields of the principal crops 


[Absence of yield indicates that the soil is not suitable for the crop or that the crop ordinarily is not grown] 


Corn Oats Alfalfa-brome-| Pasture 
grass hay 
Aver- | High | Aver- |High ! | Aver- | High | Aver- | High 
age age age age 

Cow- Cow- 

acre acre- 

Bu. Bu. Bu. Bu. Tons Tons days? | days? 
ee 60 95 50 65 3. 0 4.0 95 145 
20000 65 105 50 02 2.8 3.5 110 145 
511111111 65 105 55 70, 3.0 4.0 95 130 
— 65 105 55 70 2.8 4.0 85 125 
p 63 105 52 68 2.8 4.0 85 125 
eutuwcien 60 100 48 60 2.6 3.5 80 125 
EES 58 97 45 55 2.6 3.5 80 125 
یت‎ 50 85 40 50 2.4| 3.2 75 120 
الوه عه کی‎ 52 58 40 50 2.6 3.2 80 125 
LS 45 80 40 50 2.4| 3.0 75 120 
کک چ‎ 35 48 20 35 1.0 2.0 40 65 
M T 30 45 20 35 1. 0 1.8 35 60 
س اک م‎ FORME cel sss Em 20 40 
کد ا‎ 20 40 
ی ا د کےا ےا ا ےک‎ | sum 20 35 
DOM 1.7 2.4 60 90 
— عت‎ 15 2.2 60 90 
1.8 2.2 60 90 
1.2 2.0 50 80 
3.0 4.0 110 145 
3.0 3.5 105 140 
MEET 2.0 3.0 90 130 
2.2 3.0 80 115 
i 2.2 3.0 80 115 
RM 45 68 38 45 2.0 2.8 75 110 
3111111 60 85 45 55 2.5 3.2 85 120 
Eee 60 80 45 55 25 3.2 85 120 
کک‎ 58 78 45 55 23 3.0 85 120 
Seay Sie a 50 70 40 50 2. 0 3. 0 80 110 
120115 35 60 ...... 50 [....-.| 2.5 60 90 
tecum E 65 105 55 70 3.0 4.0 100 140 
Sper ae 65 105 50 70 2.8 4.0 100 140 
E LUE 60 100 48 65 2.7 3.5 90 135 
RR 65 105 50 70 2.8 4.0 100 140 


Bertrand silt loam, 6 to 12 percent slopes...._.... T... mers lec 
Boone loamy fine sand, 6 to 12 percent Slopes oc oc LLL 


Boone soils, 30 to 60 percent slopes----------------------------- 
Burkhardt sandy loam, 0 to 2 percent Slopes--------------------- 


Dakota loam, 0 to 2 percent slopes----------------------------- 
Dakota loam, 2 to 6 percent slopes______--_--------------------- 
Dakota loam, 2 to 6 percent slopes, moderately eroded------------ 
Dakota loam, 6 to 12 percent slopes, moderately eroded----------- 
Dillon fine sandy 168113 —————— 
Downs silt loam, 2 to 6 percent Slopes--------------------------- 
Downs silt loam, 2 to 6 percent slopes, moderately eroded- .......- 
Downs silt loam, 6 to 12 percent slopes, moderately eroded- ....... 


Soil unit 


Almena silt loam, 2 to 6 percent slopes, moderately eroded دة‎ __ 


Arenzville silt loam š 
Bertrand silt loam, 0 to 2 percent slopes 
Bertrand silt loam, 2 to 6 percent slopes 
Bertrand silt loam, 2 to 6 percent slopes, moderately eroded 


Bertrand silt loam, 6 to 12 percent slopes, moderately eroded 
Bertrand silt loam, 6 to 12 percent slopes, severely eroded 
Bertrand silt loam, 12 to 20 percent slopes, moderately eroded 
Bertrand silt loam, 12 to 20 percent slopes, severely croded 
Boone loamy fine sand, 2 to 6 percent slopes 
Boone loamy fine sand, 2 to 6 percent slopes, eroded 


Boone loamy fine sand, 6 to 12 percent slopes, eroded 
Boone loamy fine sand, 12 to 30 percent slopes, eroded 
Boone soils, 12 to 30 percent slopes, severely eroded 


Chaseburg silt loam, 0 to 2 percent slopes 
Chaseburg silt loam, 2 to 6 percent slopes 


Curran silt loam EEE EEE 


Dakota fine sandy loam, 0 to 2 percent slopes 
Dakota fine sandy loam, 2 to 6 percent slopes 
Dakota fine sandy loam, 2 to 6 percent slopes, moderately eroded 


Downs silt loam, benches, 2 to 6 percent slopes, moderately eroded 
See footnotes at end of table. 
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TABLB 1.—Z'stàinated average acre yields of the principal crops—Continued 


Corn Oats Alfalfa-brome- Pasture 
grass hay 
Soil unit 
Aver-| High | Aver- High! | Aver- | High | Aver- | High 
age age age age 
Cow- Cour 
i acre- acre: 
Bu, Bu. Bu. Bu. | Tons Tons days? days 2 
Downs silt loam, benches, 6 to 12 percent slopes, moderately eroded. لد‎ 60 100 48 65 2.7 3.5 90 135 
Downs silt loam, benches, 12 to 20 percent slopes__.____ سم سس‎ T... 55 80 45 60 2.5 3. 0 80 130 
Downs silt loam, benches, 12 to 20 percent slopes, moderately eroded_______- 50 75 40 60 2.5 3.0 80 130 
Downs silt loam, benches, 12 to 20 percent slopes, severely eroded. مد‎ 45 70 38 55 2.2 3.0 75 125 
Downs silt loam, benches, 20 to 30 percent slopes, moderately croded__...___|-_-.--|_____- 35 45 2.0 2.8 70 115 
Dubuque silt loam, 2 to 6 percent slopes, moderately eroded. 45 75 45 55 2.2 3. 2 80 120 
Dubuque silt loam, 6 to 12 percent 810pcs_- 2222-8. 45 70 40 55 2.0 3.2 80 120 
Dubuque silt loam, 6 to 12 percent slopes, moderately ل م6006‎ 40 68 38 53 2.0 3.0 75 115 
Dubuque silt loam, 12 to 20 percent slopes lua 40 65 38 50 2.0 2.8 65 105 
Dubuque silt loam, 12 to 20 percent slopes, moderately eroded_____________- 38 60 35 45 18 2.5 60 100 
Dubuque silt loam, 20 to 30 percent slopes.._......-.-..---_-----.-_______]_____e esa es 30 45 1.8 2.5 60 90 
Dubuque silt loam, 20 to 30 percent slopes, moderately eroded لأ عم‎ 30 45 1.8 2.3 55 85 
Dubuque silt loam, 30 to 45 percent slopes uuu aac 55 |... 
Dubuque silt loam, deep, 2 to 6 percent slopes uuu 60 95 50 65 2.8 3. 8 95 140 
Dubuque silt loam, deep, 2 to 6 percent slopes, moderately eroded... 58 95 50 65 | 2.8 3. 8 95 140 
Dubuque silt loam, deep, 6 to 12 percent 8lopos------------ 22... À 55 90 50 60| 25| 3.5 90 135 
Dubuque silt loam, deep, 6 to 12 percent slopes, moderately eroded. 53 88 45 55 2.5 3.8 90 135 
Dubuque silt loam, deep, 12 to 20 percent slopes uuu 50 80 40 50| 2.4] 3.2 80 125 
Dubuque silt loam, deep, 12 to 20 percent slopes, moderately eroded... _ 45 75 40 50 | 2.2 3.0 75 115 
Dubuque silt loam, deep, 20 to 30 percent slopes._______ 2 2-.------------|-_..-- |. 35 45 | 2.2 3.0 75 115 
Dubuque silt loam, deep, 20 to 30 percent slopes, moderately eroded_........|..----|_.---- 30 45 2.0| 2.8 70 110 
Dubuque soils, 6 to 12 percent slopes, severely eroded د‎ ccc ciclos. 35 60 35 45 1.8 2.5 60 95 
Dubuque soils, deep, 12 to 20 percent slopes, severely croded_.....-.-__-----|.-_-_--|..___- ab 45 2.0 2.8 70 110 
Dubuque soils, deep, 20 to 30 percent slopes, severely eroded_._........-----|._----|_.__--|_--_-- 40 1.8 2.85 60 95 
Ettrick silt loam, coarse silt substratum 9... Llc LL LLL eee eee 90 Lose 0 ١ معد كيه‎ 3.5 80 145 
Gale silt loam, 6 to 12 percent slopes. 55 80 45 58 2.5 3.5 70 110 
Gale silt loam, 6 to 12 percent slopes, moderately etoded_____._._.-.----_-- 52 75 45 55 2. 2 3.8 70 110 
Gale silt loam, 12 to 20 percent slopes. Ee eer 50 65 40 45 2.2 2,8 65 110 
Gale silt loam, 12 to 20 percent slopes, moderately eroded. 40 60 35 43 18 2.5 65 105 
Gale silt loam, 12 to 20 percent slopes, severely eroded___.-.-.....-.-.------|------|__---- 30 40) 16 2.2 60 100 
Gale silt loam, 20 to 30 percent slopes... uuu] 32 40 1.6 2.3 65 100 
Gale silt loam, 20 to 30 percent slopes, moderately eroded_.__.___..-_----_-|..__--|__.__- 32 40 15 2.1 60 90 
Gale silt loam, 20 to 30 percent slopes, severely eroded. ممم‎ ccc اعم ممم مم‎ ccce ل أ سسأ م‎ 50 75 
Gale silt loam, 30 to 40 percent slopes aaa] |---| 50 |------ 
Gotham loamy fine sand, 0 to 2 percent slopes- uu 40 58 35 45 1.5 2.1 50 85 
Gotham loamy fine sand, 2 to 6 percent slopes- uuu 38 55 32 40 1.3 2.0 50 85 
Gotham loamy fine sand, 2 to 6 percent slopes, moderately eroded. 35 50 30 40 1.2 2.0 45 80 
Gotham loamy fine sand, 6 to 12 percent slopes___-__-_--.-.-......-----._|.-----|-.---- 25 35 1.0 2.0 40 75 
Gotham loamy fine sand, 6 to 12 percent slopes, moderately eroded_________- ease 2-2 25 35 10| 20 40 75 
Hixton fine sandy loam, 2 to 6 percent slopes, moderately éroded............ 45 70 38 47 1.8 2.5 65 100 
Hixton fine sandy loam, 6 to 12 percent slopes------------- . 48 65 35 45 1.6 2. 2 65 95 
Hixton fine sandy loam, 6 to 12 percent slopes, moderately eroded... 40 65 35 45 1.6 2.2 60 90 
Hixton fine sandy loam, 12 to 20 percent slopes__.__.-_-__.-.-..-----.-___|_.___- |: 32 40 1.2 2.0 55 85 
Hixton fine sandy loam, 12 to 20 percent slopes, moderately eroded______ |- 30 40 1.2 2.0 50 85 
Hixton fine sandy loam, 20 to 30 percent slopes______-_---__.-.--...-------|------|____-_|--___-|._._-- 1.4 2.0 45 75 
Hixton fine sandy loam, 20 to 30 percent slopes, moderately eroded 1,3 1.7 40 65 
Hixton fine sandy loam, 20 to 30 percent slopes, severely eroded._._....___-_- 35 60 
Hixton fine sandy loam, 30 to 45 percent Slopes- uuu 35 |....-. 
Hixton fine sandy loam, 30 to 45 percent slopes, moderately eroded 85 LL... 
Hixton fine sandy loam, 30 to 45 percent slopes, severely eroded. i 85 |..---- 
Hubbard loamy fine sand, 0 to 3 percent slopes u 42 58 38 45 1.6 2.2 60 85 
Huntsville silt loam? sass LLL اعبات‎ LLL SEES eee تنبا عا لاد‎ a دب‎ 05 110 55 65 3.2 8.7 115 150 
Jackson silt loam, 0 to 2 percent slopes uuu 65 110 55 70 3.0 4.0 100 145 
Jackson silt loam, 2 to 6 percent slopes...-..-..-.-_---.-.---------------- 63 105 55 65 3.0 4.0 95 140 
Jackson silt loam, 2 to 6 percent slopes, moderately eroded uu 60 105 50 65 2.8 4.0 95 140 
Jackson silt loam, 6 to 12 percent slopes._........._---..----.-------__--- 58 100 50 60 2,5 3.8 90 135 
Jackson silt loam, 6 to 12 percent slopes, moderately eroded... 58 100 50 60 2.5 3.8 90 135 
Jackson silt loam, 6 to 12 percent slopes, severely eroded_..-..-----.---.--- 55 85 40 50 | 2.3 3.5 85 130 
Judson silt loam, 0 to 2 percent slopes 65 110 55 65 3.2 3.8 115 150 
Judson silt loam, 2 to 6 percent slopes 60 105 53 65 3.0 3.5 105 145 
Judson silt loam, 6 to 12 percent slopes--- -- ee 60 100 50 60 3.0 3.5 100 145 
Lindstrom silt loam, 6 to 12 percent slopes- ------------------------------ 60 | 100 50 62| 30 40 95 140 
Lindstrom silt loam, 6 to 12 percent slopes, moderately eroded... 58 | 100 45 62| 28] 40 90 140 
Lindstrom silt loam, 12 to 20 percent slopes_......--.--------------------- 55 85 40 60 | 2.8 3.5 90 135 
Lindstrom silt loam, 12 to 20 percent slopes, moderately eroded__......----- 50 80 40 551 2.6] 3.5 90 130 


See footnotes at end of table. 
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TABLE 1.—Z'stómated average acre yields of the principal crops—Continued 


Alfalfa-brome- Pas 
grass hay 


Aver-| High | Aver- 
age age 
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Oats 
Aver- High ! 
age 
Bu. Bu. 
40 50 
38 45 
40 50 
40 50 
Eccc 50 
55 65 
50 60 
42 45 
40 45 
38 45 
35 43 ~ 
32 40 
Sus sasa 38 
30 40 
30 45 
48 50 
40 47 
40 47 
35 43 
35 43 
35 48 
30 40 
33 43 
30 40 
35 48 
45 
45 
43 
43 
65 
65 
60 
60 
50 
50 
50 
45 
48 
43 
35 45 
33 45 
40 55 
55 70 
50 78 
45 63 
bens 50 
25 38 
22 35 
20 32 
30 40 
55 70 
55 65 


Corn 
Aver- | High 
age 
Bu. Bu. 
| 50| 70 
7 B0| 75 
sess 75 
65 95 
60 90 
50 70 
45 68 
40 65 
38 62 
38 60 
^ 45| 58 
50 75 
48 70 
48 68 
40 60 
42 63 
40 58 
T usse 
45 68 


Soil unit 


Lindstrom silt loam, 20 to 30 percent slopes 
Lindstrom silt loam, 20 to 30 percent slopes, moderately eroded... 
Loamy alluvial linde. he ee ids SE LR 
Löamy alluvial lend, WO aaa خخ‎ aa خخ‎ e 
Loamy wet terrace (ON oss s ee ea م‎ 
Loamy very wet terrace lanid3------------------------------------------ 
Medary silt loam, 0 to 2 percent Slopes----------------------------------- 
Medary silt loam, 2 to 6 percent slopes_._-------------------------------- 
Meridian fine sandy loam, 0 to 2 percent slopes...------------------------ 
Meridian fine sandy loam, 2 to 6 percent slopes___-.---------------------- 
Meridian fine sandy loam, 2 to 6 percent slopes, moderately eroded---------- 
Meridian fine sandy loam, 6 to 12 percent Slopes--------------------------- 
Meridian fine sandy loam, 6 to 12 percent slopes, moderately eroded. ........ 
Meridian fine sandy loam, 6 to 12 percent, severely eroded 
Meridian fine sandy loam, 12 to 20 percent slopes, moderately eroded. ....... 
Morocco loamy fine sand 4___...-.----.--------------------------------- 
Norden fine sandy loam, 2 to 6 percent slopes, moderately eroded- لس د‎ 
Norden fine sandy loam, 6 to 12 percent Slopes---------------------------- 


Norden fine sandy loam, 6 to 12 percent slopes, moderately eroded- --------- | 


Norden fine sandy loam, 6 to 12 percent slopes, severely eroqed------------- 
Norden fine sandy loam, 12 to 20 percent slopes--------------------------- 
Norden fine sandy loam, 12 to 20 percent slopes, moderately eroded. ` 
Norden fine sandy loam, 12 to 20 percent slopes, severely eroded 
Norden fine sandy loam, 20 to 30 percent Slopes----------------------- € 
Norden fine sandy loam, 20 to 30 percent slopes, moderately eroded عد‎ 
Norde dae sandy loam, dark surface variant, 2 to 6 percent slopes, moderately 
CONE ewe مغ‎ ceci T E E E ويج داعت‎ See 
Norden fine sandy loam, dark surfaee variant, 6 to 12 percent slopes, 
人 
Norden loam, 12 to 20 percent slopes, moderately eroded... 


| سام لام سام مم عات م مات عم ل Norden loam, 20 to 30 percent slopes uuu‏ 


Norden loam, 20 to 30 percent slopes, moderately eroded__-.--------------- 
Norden silt loam, 2 to 6 percent Blopes----------------------------------- 
Norden silt loam, 2 to 6 percent slopes, moderately eroded...-_.------------ 
Norden silt loam, 6 to 12 percent slopes________-_------------------------ 
Norden silt loam, 6 to 12 percent slopes, moderately eroded................. 
Norden silt loam, 6 to 12 percent slopes, severely eroded. .----------------- 
Norden silt loam, 12 to 20 percent slopes- -------------------------------- 
Norden silt loam, 12 to 20 percent slopes, moderately eroded 
Norden silt loam, 12 to 20 percent slopes, severely eroded. ........ 
Norden silt loam, 20 to 30 percent slopes------------------------ 
Norden silt loam, 20 to 30 percent slopes, moderately eroded 
Norden silt loam, 20 to 30 percent slopes, severely eroded _ ----------------- 
Norden silt loam and loam, 30 to 40 percent slopes____..-.-.-------------- 
Norden silt loam and loam, 30 to 40 percent slopes, moderately eroded------- 
Northfield very fine sandy loam, 2 to 6 percent slopes__-------------------- 
Northfield very fine sandy loam, 2 to 6 percent slopes, moderately eroded. - _ _ 
Orion Sit lOamiu.c ssl عع دوت‎ SSS اسه د عد جو‎ sees le ده ههه جد هد‎ RERE 
Otterholt silt loam, loamy substratum, 2 to 6 percent Slopes---------------- 
Otterholt silt loam, loamy substratum, 2 to 6 percent slopes, moderately eroded . 
Otterholt silt loam, loamy substratum, 6 to 12 percent slopes, moderately 

eroded ccs once —á—— — — — sees 
Peat and muck, deep__...-_-.------------------------------------------ 
‘Peat anda muck, shallow. ul. عاص مام‎ cee لد اك أ‎ eom cum اتح سمو هه ع‎ 
Plainfield loamy fine sand, 0 to 2 percent Slopes--------------------------- 
Plainfield loamy fine sand, 2 to 6 percent slopes_______ ccc lll cl له لس مم مت‎ 
Plainfield loamy fine sand, 2 to 6 percent slopes, eroded -------------------- 
Plainfield loamy fine sand, 6 to 12 percent slopes_______.--------.--------- 
Plainfield loamy fine sand, 6 to 12 percent slopes, eroded ------------------ 
Plainfield loamy fine sand, 12 to 20 percent Slopes------------------------- 
Plainfield loamy fine sand, 12 to 20 percent slopes, eroded... id 
Plainfield loamy fine sand, mottled subsoil variant, 0 to 2 percent slopes Loses 
Richwood silt loam, 0 to 3 percent Slopes--------------------------------- 
Richwood silt loam, 2 to 6 percent slopes_-_-...-------------------------- 
Riverwashz.-24. 9 desde a a pam لساب‎ ne insu eae eee 


See footnotes at end of table, 
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Tagin 1.—Zstémated average acre yields of the principal orops—Continued 


Alfalfa-brome- Pasture 
grass hay 
Aver- | High | Aver- | High 
age age 
Cow- Cow- 
acre- acre- 
Tons Tona days? | daya? 
ا‎ 4.0 95 150 
ER کک‎ 20 40 
3.0 4.0 95. 140 
3.0 4.0 90 135 
3.0 3.8 90 135 
2.6 3.8 85 130 
2.4 3.0 75 120 
2.6 3.3 85 130 
2.4 3.0 75 120 
2.2 2.8 70 110 
2.2 2.8 70 110 
2.0 2.6 70 110 
1.6 22 65 105 
3.2 3.8 105 145 
3.0 3.5 100 140 
2.8 3.5 90 140 
3.8 3.5 90 135 
2.3 3.3 85 130 
2.2 3.0 75 125 
2.2 3.0 75 125 
2.0 2.8 70 115 
——— Rm 65 105 
12 1.8 40 60 
1.0 1.6 35 50 
1.0 1.5 30 50 
.8 1.2 25 45 
8 1.2 25 45 
2.0 50 85 
4.0 110 150 
4.0 105 150 
AERE OO: کا‎ 
E | 
2.5 65 105 
2.2 60 100 
2.0 55 90 
2.2 60 90 
2.0 55 90 
1.8 50 80 
1.8 55 85 
1.6 50 80 
re 1.5 50 75 
RIS 3.0 65 145 
1.5 2.5 50 80 
3.0 3.5 110 140 
3.0 3.8 105 135 
3.8 3.8 100 130 
25 3.0 90 125 
2.5 35 95 150 
NN 4.0 95 150 


Corn Oats 


Aver- | High | Aver- High ! 
age age 


Soil unit 


Rowley silt loam S NA 1 101 
Sandy alluvial lJand__._...._..-_.-------.--------------------------ee 
Seaton and Fayette silt loams, uplands, 2 to 6 percent slopes__.......-.___-- 
Seaton and Fayette silt loams, uplands, 2 to 6 percent slopes, moderately eroded. 
Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes--------------- 
Senton a Fayette silt loams, uplands, 6 to 12 percent slopes, moderately 
eroded نحا دامع حاط ع لدع د واد ك مركن مد م املد مد د عدوت‎ eR موادت مدادك كو‎ ue 
Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes, severely eroded. 
Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes-------------- 
Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes, moderately 
EU ——————————— دعام سام‎ 
Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes, severely eroded. 
Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes-------------- 
Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes, moderately 
FONE a a امات‎ e عا بعك د جات مدن حدر بابس‎ a SS awas a SS ocs 
Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes, severely eroded- 
Seaton and Fayette silt loams, valleys, 2 to 6 percent slopes aus 
Seaton and Fayette silt loams, valleys, 6 to 12 percent slopes--------------- 
Seaton and Fayette silt loams, valleys, 6 to 12 percent slopes, moderately 
erodBd. l.c cde lei ec. c وج دكات‎ Bee حا ورد و‎ ined دان د اسع‎ 
Seaton and Fayette silt loams, valleys, 12 to 20 percent Slopes-------------- 
Seaton ana Fayette silt loams, valleys, 12 to 20 percent slopes, moderately 
ORONO eT DRE DD کک داك عوك عت وم‎ 
Seaton and Fayette silt loams, valleys, 12 to 20 percent slopes, severely eroded- 
Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes-------------- 
Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes, moderately 
GROUSE ESS EES ER 
Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes, severely eroded. - 
Sparta fine sand and Dune land__.______..------.--------.-~------------ 
Sparta loamy fine sand, 0 to 2 percent slopes... uuu ------ — 
Sparta loamy fine sand, 2 to 6 percent slopes_._____----------------------- 
Sparta loamy fine sand, 2 to 6 percent slopes, eroded.. uuu 
Sparta loamy fine sand, 6 to 12 percent slopes-------- -------------------- 
Sparta loamy fine sand, 6 to 12 percent slopes, eroded.......---------------- 
Sparta loamy fine sand, 12 to 20 percent slopes, eroded__..----------------- 
Steep stony and rocky land.___.....------------------------- eee eee 
Terrace escarpments, loamy__-____------------------ .----- tin des 
Terrace escarpments, sandy...._..-_--_--_-.-----.---------------------- 
Toddlville silt loam, 0 to 2 percent slopes__.---------.-------------------+ 


Urne and Norden fine sandy loams, 12 to 20 percent slopes, moderately eroded. I 


Urne and Norden fine sandy loams, 12 to 20 percent slopes, severely eroded---- 
Urne and Norden fine sandy loams 20 to 30 percent slopes...-.------------- 
Urne and Norden fine sandy loams, 20 to 30 percent slopes, moderately eroded. - 
Urne and Norden fine sandy loams, 20 to 30 percent slopes, severely eroded. --- 
Wallkill silt loan. Sse as ا‎ SESE SSS 
Watseka loamy fine sand uu e aee cese م ل م ل م لم ل م ل‎ dp ام لم م م مم‎ dece ام ل‎ 
Waukegan silt loam, 0 to 2 percent slopes._.-..--.--.-------------------- 
Waukegan silt loam, 2 to 6 percent slopes..__---------------------------- 
Waukegan silt loam, 2 to 6 percent slopes, moderately eroded- -------------- 
Waukegan silt loam, 6 to 12 percent slopes, moderately eroded.------------- 
210111816 mii MT uiu eoe cen eire potat Deos eeu en ean ae pli Sim wie And asas na 
Zwingle silt loam, poorly drained variant 3ı 


1 High yields given can be obtained if disease-resistant varieties units carried per acre by the number of days the pasture is grazed 
are planted and weeds are controlled. during a single grazing scason without injury to the sod. 

2 The term cow-acre-days refers to the carrying capacity of pas- 3 The soil must be adequately drained or protected from overflow 
ture. This value is obtained by multiplying the number of animal before high yields can be expected. 
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examined carefully. By applying the practices suggested 
in the section “Management by Capability Units,” it will 
be possible to obtain better yields. 


Woodland Uses of the Soils 


Originally, about 75 percent of Pepin County had a 
cover of forests, mainly hardwoods. Most of the high- 
quality hardwoods were on soils in the western part of the 
county, and much of the acreage was made up of soils that 
were among the better soils for farming. It was these 
areas that were among the first to be cleared by the early 
settlers. 

Pepin County is in a transitional zone between areas of 
the Central Hardwood Forest Region, to the south, and 
the Northern Forest Region. Most of the woodland is 
made up of trees from both forest regions, chiefly various 
kinds of oak. On the south- and west-facing slopes, there 
are stands of various kinds of oaks, a scattering of hickory 
trees, and a few white birch trees. Northern red oak pre- 
dominates on the cooler east- and north-facing slopes, on 
the broad, gently sloping ridgetops, and on the nearly level 
floors of valleys; associated species are white oak, black 
oak, sugar maple, basswood, butternut, white birch, and 
aspen. Redeedar makes up a large part of the woodlands 
on steep bluffs along the Mississippi River. On the bot- 
tom lands the trees consist mainly of American elm, river 
birch, cottonwood, and willow, but there are a few black 
ash trees. There are only a few tamarack trees remaining. 
They are in the eastern part of the county on areas of peat 
and muck. 

In 1959, according to the U.S. Census of Agriculture, 
45,754 acres, or 30.2 percent, of the total land in farms was 
in trees. Most of the wooded areas are steep, are along 
the bottoms of streams, or are not suited to farming. 

About 49 percent of the woodland is pastured. There 
is an increased emphasis on improving woodland, how- 
ever, and the trend is away from pasturing wooded areas. 
Restocking has been hindered in most places by burning, 
grazing, and poor logging practices, and these practices 
ereatly threaten the remaining good stands of timber. 
Burning, as a practice, has been largely eliminated, but 
the wooded areas require protection from unexpected fires. 

The woodlots provide products for sale or for use on the 
farm. Among the woodland products harvested are fire- 
wood, charcoal, fenceposts, saw logs, veneer logs, box bolts, 
and ties. In 1959, 304,000 board feet of saw logs and 
veneer logs were cut on the farms, about 6,260 cords of 
wood were cut for fuel, and about, 39,800 fenceposts were 
harvested. 

In the pages that follow, the limitations to the growing 
of trees and the ratings given for each limitation are 
discussed. ‘Then, under each woodland management 
group, the soils in the group are listed and management 
that applies to the soils of that group when used as wood- 
land is explained. Following that, yield information for 
hardwoods and conifers is given. 


Woodland management groups * 
The soils of Pepin County have been placed in wood- 
land management groups to assist owners of woodland 


By A. WILLIAM JIPSON, woodland conservationist, Soll Conser- 
vation Service. 


The management used to obtain the yields in the columns 
marked “High” is better than that used to obtain average 
yields. For corn, it includes (1) having the soils tested; 
(2) manuring heavily; (3) fertilizing and adding lime 
according to the needs indicated by soil tests; (4) growing 
from 12,000 to 20,000 corn plants per acre, according to 
the kind of soil; and (5) seeding, spraying, and cultivating 
at the right time. 

For oats, the level of management needed to get the 
yields given in the columns marked “High” consists of 
planting good seed of a variety suited to the soil and of 
using large amounts of phosphate and potash. For al- 
falfa, especially alfalfa grown in long rotations, 16 in- 
cludes (1) adding lime according to the needs indicated 
by soil tests; (2) seeding varieties that are resistant to 
wilt and to winterkill; (3) cutting at the right time so 
that two or three crops can be harvested during an average 
growing season; (4) allowing little or no grazing in 
fall; and (5) topdressing each fall with manure or a com- 
mercial fertilizer, such as 0-10-30 or 0-10-30 that also 
contains borax. Supplementary management practices 
suggested in the section “Basic Practices of Management” 
should also be used. 

Even higher yields than those shown im table 1 can be 
obtained. Many farmers can produce more corn than 100 
bushels per acre, but to do so will require that large 
amounts of fertilizer be applied and careful management 
used. Consult your county agent, experiment station, or 
soil conservationist about the kinds and amounts of lime, 
fertilizer, and seeding mixtures to use. 

For pasture, the same general management principles 
apply that apply to field crops. To get the yields in the 
columns marked *Average," farmers reseed their pasture 
infrequently or not at all and use only minimum amounts 
of lime and fertilizer. The “High” level of management 
includes (1) using lime and fertilizer in the amounts 
indicated by soil tests; (2) reseeding with suitable grasses 
and legumes, principally alfalfa-bromegrass mixtures, and 
applymg fertilizer that is high in nitrogen on steep soils 
in bluegrass; (3) preparing the seedbed properly ; and (4) 
Stocking and grazing the pastures properly. More de- 
tailed information about the pastures in the county is 
given in the section “Agriculture.” 

Past management influences the fertility of the soils. 
Misuse of a good soil over many years may lower its pro- 
ductivity to the point that the casual observer would con- 
clude that the soil had little value for future cropping. 
lt is possible to restore a soil that is badly run down, 
however, so that better yields are obtained on it than on 
another seenungly better soil-that has been farmed more 
carefully. For example, a crop on Dakota loam, 0 to 2 
percent slopes, that has been poorly managed may make 
no better yields than a similar crop on a well-managed 
field of Gotham loamy fine sand, 0 to 2 percent slopes. If 
proper management practices are used, however, the yields 
on the Dakota soil can easily be raised to a level that 
cannot be attained on the Gotham soil. I 

The estimates given in table 1 can be used in many ways. 
They can be used as a check to determine if the manage- 
ment practices are adequate and to help in deciding the 
kind of management practices that will give the most 
profit. If the average yields obtained for the past 5 or 10 
years are less than those given for the same soil in table 1, 
then the management and cropping systems should be 
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Bertrand silt loam, 6 to 12 percent slopes, moderately eroded. 

Bertrand silt loam, 6 to 12 percent slopes, severely eroded. 

Chaseburg silt loam, 0 to 2 percent slopes. 

Chaseburg silt loam, 2 to 6 percent slopes, 

Downs silt loam, 2 to 6 percent slopes. 

Downus silt lonm, 2 to 6 percent slopes, moderately eroded. 

Downs silt loam, 6 to 12 percent slopes, moderately eroded. 

Downs silt lonm, benches, 2 to 6 percent slopes, moderately 
eroded. 

Downs silt loam, benches, 6 to 12 percent slopes, moderately 
eroded. 

Dubuque silt loam, 2 to 6 percent slopes, moderately eroded. 

Dubuque silt loam, 6 to 12 percent slopes. 

Dubuque silt loam, 6 to 12 percent slopes, moderately eroded. 

Dubuque Silt loam, deep, 2 to 6 percent slopes. 

Dubuque silt loam, deep, 2 to 6 percent slopes, moderately 
„eroded. 

Dubuque silt loam, deep, 6 to 12 percent slopes. 

Dubuque silt loam, deep, 6 to 12 percent slopes, mođerately 
eroded, 

Dubuque soils, 6 to 12 percent slopes, severely eroded. 

Gale silt loam, 6 to 12 percent slopes. 

Gale silt loam, 6 to 12 percent slopes, moderately eroded. 

Jackson silt loam, 0 to 2 percent slopes. 

Jackson silt lonm, 2 to 6 percent slopes. 

Jackson silt loam, 2 to 6 percent slopes, moderately eroded. 

Jackson silt loam, 6 to 12 percent slopes. 

Jackson silt loam, 6 to 12 percent slopes, moderately eroded. 

Jackson silt loam, 6 to 12 percent slopes, severely eroded. 

Medary silt loam, 0 to 2 percent slopes. 

Medary silt loam, 2 to 6 percent slopes. 

Norden silt loam, 2 to 6 pereent slopes. 

Norden silt loam, 2 to 6 percent slopes, moderately eroded. 

Norden silt loam, 6 to 12 percent slopes. 

Norden silt loam, 6 to 12 percent slopes, moderately eroded. 

Norden silt loam, 6 to 12 percent slopes, severely eroded. 

Otterholt silt loam, loamy substratum, 2 to 6 percent slopes. 

Otterholt silt loam, loamy substratum, 2 to 6 percent slopes, 
moderately eroded. 

Otterholt silt loam, loamy substratum, 6 to 12 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, uplands, 2 to 6 percent slopes. 

Seaton and Fayette silt loams, uplands, 2 to 6 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes. 

Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes, 
severely eroded. 

Seaton and Fayette silt loams, valleys, 2 to 6 percent slopes. 

Seaton and Fayette silt loams, valleys,-6 to 12 percent slopes. 

Seaton and Fayette silt loams, valleys, 6 to 12 percent slopes, 
moderately eroded. 

In this group the predominant trees are various kinds 
of oaks or mixtures of other hardwoods. "The site index 
for red oak ranges from 63 to 75. In sloping areas the 
site index on the lower slopes is generally higher than that 
on the middle or upper slopes, but the direction of the 
slope does not appreciably affect the site index. 

Hardwoods on soils of this group generally have long,. 
clear trunks that are suitable for veneer and saw logs. 
On the Downs soils, however, the length of the limb-free 
trunk is generally less than that of trees growing on the 
other soils. 

Seedling mortality is moderate to severe, particularly 
for oaks. The supply of seed is greatly reduced by rodents 
and insects. In addition, diseases, intermittent drought, 
and frost heaving kill large nümbers of established seed- 
lings. Skillful management is needed to help establish 
seedlings of desirable trees. This can be done by group 
cutting or shelterwood cutting. By this method, when 
stands of mature trees are harvested, limited areas close 
to desirable seed trees are opened. In this way seedlings 
are encouraged to grow in the shelter of the seed trees. 


in planning the use of their soils. Each group is made 
up of soils that have about the same water-supplying 
capacity and other characteristics that influence the growth 
of trees. The soils also have similar limitations and are 
subject to the same hazards when used for trees. Al 
of the soils in one group, therefore, have about the same 
potential productivity and require the use of similar kinds 
of conservation practices and other management. The 
management groups are discussed in the pages that fol- 
low, the soils in each group are listed, and management 
suitable for all the soils in the group is suggested. 

The objectives of woodland management are to attain 
the largest amount of wood crops of the best quality as 
rapidly as the soil, the climate, and the amount of moisture 
available permits, and to use the timber as rapidly as it 
is produced without impairing the productivity of the 
site. To attain such an objective requires strict control 
of the stock throughout the life of the stand and the using 
of such good management practices as (1) keeping the 
stands well stocked but not overstocked; (2) removing 
cull trees and maintaining the stands in good condition; 
(3) encouraging the more desirable species of trees to 
grow; (4) removing merchantable trees and improving 
the stand by cutting, thinning, salvaging damaged trees, 
and fully using all trees cut; (5) keeping seedling mór- 
tality at a minimum; (6) planting suitable species in open 
areas where the trees do not grow naturally; (7) protect- 
ing the areas from fire and grazing; and (8) controlling 
insects and diseases. 

For each group, site index ratings are given for suit- 
able trees. The site index as given is the total height of 
the dominant trees in the stand at 50 years of age, and it 
is a rating of potential productivity. The ratings are 
based on measurements made on individual plots of repre- 
sentative soils of most of the groups. 

Diseussed for each group are the hazards of seedling 
mortality, or the loss of seedlings as related to the kinds 
of soils; the risk of competition to the trees from other 
plants; the limitations to the use of equipment; the 
hazards to seedlings from disease, insects, or pests; and 
the hazards of windthrow and erosion. Also discussed 
are the kinds of trees that grow best on the soils of each 
group. A rating of slight means that no special problems 
have been recognized, and that the use of the soils in the 
group for trees would not be affected, except as noted, 
by the particular hazard. A -rating of moderate means 
that the use of the soils for trees would be affected by 
the stated hazard, but not to the extent of precluding such 
use, and that ordinary management practices can be used 
to control the hazard. A rating of severe means that the 
stated hazard makes it impractical to manage the soils 
for trees, or that difficult or expensive practices are re- 
quired to control the hazard. 


WOODLAND GROUP 1 


This group is made up of deep to moderately deep, 
medium-textured soils. These soils are moderately well 
drained to well drained. The slope is no greater than 19 
percent. 'The following soils are in the group: 


Arenzville silt loam. 1 

Bertrand silt loam, 0 to 2 percent slopes. 

Bertrand silt loam, 2 to 6 percent slopes. 

Bertrand silt loam, 2 to 6 percent slopes, moderately eroded. 
Bertrand silt loam, 6 to 12 percent slopes. 
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Downs silt loam, benches, 12 to 20 percent slopes, moderately 


eroded. 

Downs silt loam, benches, 12 to 20 percent slopes, severely 
eroded. 

Downs silt loam, benches, 20 to 30 percent slopes, moderately 
eroded. 


Dubuque silt loam, 12 to 20 percent slopes. 

Dubuque silt loam, 12 to 20 percent slopes, moderately eroded. 

Dubuque silt loam, 20 to 30 percent slopes. 

Dubuque silt loam, 20 to 80 percent slopes, moderately eroded. 

Dubuque silt loam, 80 to 45 percent slopes. 

Dubuque silt loam, deep, 12 to 20 percent slopes. 

Dubuque silt loam, deep, 12 to 20 percent slopes, moderately 
eroded, 

Dubuque silt loam, deep, 20 to 30 percent slopes. 

Dubuque silt loam, deep, 20 to 80 percent slopes, moderately 
eroded. ` 

Dubuque soils, deep, 12 to 20 percent slopes, severely eroded, 

Dubuque soils, deep, 20 to 30 percent slopes, severely eroded. 

Gale silt loam, 12 to 20 percent slopes. 

Gale silt loam, 12 to 20 percent slopes, moderately eroded. 

Gale silt loam, 12 to 20 percent slopes, severely eroded. 

Gale silt loam, 20 to 30 percent slopes. 

Gale silt loam, 20.to 30 percent slopes, moderately eroded. 

Gale silt loam, 20 to 30 percent slopes, severely eroded. 

Gale silt loam, 30 to 40 percent slopes. 

Norden loam, 12 to 20 percent slopes, moderately eroded. 

Norden loam, 20 to 30 percent slopes. 

Norden loam, 20 to 30 percent slopes, moderately eroded. 

Norden silt loam, 12 to 20 percent slopes. 

Norden silt loam, 12 to 20 percent slopes, moderately eroded. 

Norden silt loam, 12 to 20 percent slopes, severely eroded. 

Norden silt loam, 20 to 30 percent slopes. 

Norden silt loam, 20 to 30 percent slopes, moderately eroded. 

Norden silt loam, 20 to 30 percent slopes, severely eroded. 

Norden silt loam and loam, 30 to 40 percent slopes. 

Norden silt loam and loam, 30 to 40 percent slopes, moderately 
eroded. 

Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes. 

Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes, 
severely eroded. 

Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes, 

Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes, 
severely eroded. 

Seaton and Fayette silt loams, valleys, 12 to 20 percent slopes. 

Seaton and Fayette silt loams, valleys, 12 to 20 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, valleys, 12 to 20 percent slopes, 
severely eroded. 

Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes. 

Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes, 
moderately eroded. 

Seaton and Fayette silt loams, valleys, 20 to 80 percent slopes, 
severely eroded. 

Terrace escarpments, loamy. 


On the soils of this group, the site index for red oak 
ranges from about 68 to 75 or is about the same as for the 
soils in woodland group 1. There generally is a wider 
variation within the range, however, because of the direc- 
tion of slope. The site index on slopes that face south and 
west is generally lower than on slopes that face north and 
east or on areas in coves. It is even lower on the steep 
and shallow soils. There is little difference in the quality 
of the trees grown on these soils ns compared to those 
grown on the soils of woodland group 1. : 

Equipment limitations are moderate to severe, mainly 
because of the steepness of the slope. It is generally nec- 
essary to place woodland roads along the ridgetops or in 
draws and skid the logs up or down the slope. Mechani- 
cal tree planters generally do not operate well on slopes 


In stands of native hard woods, large amounts of seed are 
produced and good stands are obtained in many places 
through natural regeneration. 

Regeneration of oak stands presents some problems. 
Oaks are fairly demanding of light. Therefore, any sys- 
tem of cutting should open the woodland enough to per- 
mit reproduction and establishment of oaks. Scarifica- 
tion of the soil is also helpful in increasing the likelihood 
of reproduction of oaks. However, even these methods 
are not always successful. 

Competition from low-grade hardwoods, brush, weeds, 
and grass hinders the natural growth of desirable trees. 
In oak stands the more valuable red oaks may be replaced 
by the less desirable ironwood, hickory, and elm trees 
because those trees are more tolerant of competition from 
other plants. If satisfactory stocking is to be attained in 
a short time, growth of the less desirable trees must be 
controlled. To get a good stand of trees on open areas 
that have not been clean tilled, plant the seedlings in fur- 
rows or in spots from which the vegetation has been 
removed. 

Limitations to the use of mechanized equipment are 
slight. Logging equipment generally can be operated in 
all seasons, except in spring when thawing takes place. 
Prolonged rains make roads in wooded areas temporarily 
unserviceable in a few places. During periods of heavy 
rainfall, the Arenzville and Chaseburg soils are likely to 
be flooded in places. Using heavy equipment on the soils 
of this group while the surface is spongy causes the soil 
to be compacted. Such damage can be avoided by carry- 
ing out logging operations in winter. Generally, tree 
planting can be done by machine, but in gullied areas the 
planting of trees needs to be planned so that the need 
for crossing gullies is kept to a minimum. 

The hazard to seedlings from diseases, insects, or pests 
presents no special problems once the seedlings are estab- 
lished. Windthrow is not a hazard, and harvesting and 
thinning can be done without special precautions. 

The hazard of erosion is slight to moderate. Runoff 
from surrounding fields concentrates in waterways and 
forms gullies. It can be controlled by controlling runoff 
on adjacent areas that are not wooded. On the steeper 
slopes, roads and skid trails are likely to be eroded if run- 
off is not diverted away from the areas. If furrows are 
used for planting trees, they should be laid out on the 
contour to help control erosion. 

Red oak, sugar maple, basswood, white ash, and other 
native hardwoods of high quality are the trees that are 
best suited to these soils. They should be encouraged if 
present in a stand, and they can be planted if the soil is 
undisturbed and planting Is necessary to obtain a stand of 
trees. In areas where the soil has been altered by tillage, 
grazing, or erosion, white pine, white spruce, red pine, 
white-cedar, Norway spruce, or green ash are the preferred 


trees to plant. 
WOODLAND GROUP 2 


The soils in this group have steeper slopes than those 
in woodland group 1, but they are otherwise similar. The 
following soils are m the group: 


Bertrand silt loam, 12 to 20 percent slopes, moderately eroded. 
Bertrand silt loam, 12 to 20 percent slopes, severely eroded. 
Downs silt loam, benches, 12 to 20 percent slopes. 
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poor. The trunks are short and have numerous branches 
or knots. They are used for saw logs, ties, fenceposts, 
and fuelwood. Generally, the Northfield, Urne, Hixton, 
and Norden soils and the dark surface variant from the 
Norden series are more productive of timber than the 
other soils. 

The mortality of hardwood seedlings is moderate to 
Severe because of intermittent drought. Damage from 
insects and rodents is not so serious on these soils as on 
heavier textured soils, and damage from frost heaving is 
negligible. 

Oaks are easier to establish from sprouts than from seed. 
Therefore, in harvesting oak, cutting should be done so as 
io make large openings in the forest canopy and thus en- 
courage natural reproduction. 

Transplanted conifers, especially pines, grow well if 
ordinary planting precautions are used. Because there 
is no risk of frost heaving, successful planting can be done 
in fall if there is enough moisture in the soil and the 
weather is favorable. Prolonged hot, dry spells are espe- 
cially damaging to young seedlings; therefore, it is im- 
portant to use vigorous stock that has a good root system 
if planting is done in warm weather. 

ompetition from. other plants is slight to moderate. 
‘Brush. is likely to encroach on understocked stands. Also, 
the establishment of the more desirable conifers is hin- 
dered in many places by dense stands of low-quality oak. 

If seed is sown. or seedlings are planted in existing 
stands, the removal of the upper part of the crown cover 
should be fairly complete. Controlling brush prior to 
planting on areas in brush or on areas that have a cover 
of sod, and then planting in furrows or in spots from 
which the vegetation has been removed, help to establish 
a good stand of trees. 

Limitations to the use of equipment are slight to moder- 
ate. "Tractors, trucks, and planting machines can be oper- 
ated m all seasons. The soils are subject to only slight 
damage by heavy equipment moving over them, and it 
generally is not necessary to restrict the movement of 
heavy equipment. A few areas are gullied, and the gullies 
may be difficult to cross with heavy equipment. The cost 
of constructing roads 1s reasonable. 

Seedlings are likely to be damaged by root rot and stem 
rot, especially seedlings of jack pine on soils that are 
droughty. Root-collar weevils have wiped out most of 
the plantations of Scotch pine, and they oceasionally deci- 
mate red pine and jack pine grown on these soils. 

Pocket gophers damage young plantations by working 
among the roots of the trees and weakening the root, sys- 
tem so that the tree overturns. If a heavy cover of dry 
grass has been permitted to accumulate, field mice are 
Tikely to congregate and cause damage to the seedlings 
by bark girdling. 

Windthrow is not a hazard, except as the result of 
damage from insects and rodents. 

The hazard of erosion because of runoff is slight to 
moderate. Water moves down into the soils rapidly, and 
rainfall is quickly absorbed. Nevertheless, concentrations 
of runoff water are likely to cause severe gullying. 

Tf these soils are cleared of vegetation, they are subject 
to severe wind erosion. A protective cover 1s needed on 
such areas until the seedlings are well established. Sand 
blows and other actively eroding areas should besstabi- 
lized before planting to keep the wind from exposing the 


steeper than 19 percent. "Therefore, tree planting is done 
mostly by hand. 

The hazard of erosion is moderate to severe. Tf runoff 
from surrounding fields used for crops is not controlled, 
it concentrates in waterways that run through wooded 
areas and forms gullies. Roads built in draws or on the 
sides of hills are subject to severe erosion and are likely 
to be washed out. Skid trails are also subject to severe 
erosion. Logging in winter, when the ground cover and 
the soil are less likely to be damaged, helps to control 
erosion. 

Generally, trees that are suitable for the soils in wood- 
land group 1 are also suited to the soils of this group. 
White pine, white spruce, and white-cedar, however, are 
probably not suitable for soils on exposed slopes that face 
south and west. These trees do not tolerate extreme hot 
or cold weather or drying winds as well as red pine and 
Norway spruce. 

WOODLAND GROUP 3 


The soils in this group are moderately coarse textured 
or coarse textured and are well drained to excessively 
drained. "They consist of sandy soils on uplands and on 
outwash. Their slope is less than 12 percent. The fol- 
lowing soils are in the group: 


Burkhardt sandy loam, 0 to 2 percent slopes. 

Burkhardt sandy loam, 2 to 6 percent slopes. 

Burkhardt sandy loam, 2 to 6 percent slopes, moderately 
eroded. 

Burkhardt sandy loam, 6 to 12 percent slopes, severely eroded. 

Dakota fine sandy loam, 0 to 2 percent slopes. 

Dakota fine sandy loam, 2 to 6 percent. slopes. 

Dakota fine sandy loam, 2 to 6 percent slopes, moderately 
eroded. 

Hixton fine sandy loam, 2 to 6 percent slopes, moderately 
eroded, 

Hixton fine sandy loam, 6 to 12 percent slopes. 

Hixton fine sandy loam, 6 to 12 percent slopes, moderately 
eroded. 

Meridian fine sandy loam, 0 to 2 percent slopes. 

Meridian fine sandy loam, 2 to 6 percent slopes. 

Meridian fine sandy loam, 2 to 6 percent slopes, moderately 
eroded. 

Meridian fine sandy loam, 6 to 12 percent slopes. 

Meridian fine sandy loam, 6 to 12 percent slopes, moderately 


eroded. 
, Meridian fine sandy loam, 6 to 12 percent slopes, severely 
eroded, 
Norden fine sandy loam, 2 to 6 percent slopes, moderately 
eroded. 


Norden fine sandy loam, 6 to 12 percent slopes. 

Norden fine sandy loam, 6 to 12 percent slopes, moderately 
eroded. 

Norden fine sandy loam, 6 to 12 percent slopes, severely eroded, 

Norden fine sandy loam, dark surface variant, 2 to 6 percent 
slopes, moderately eroded. 

Norden fine sandy loam, dark surface variant, 6 to 12 percent 
slopes, moderately eroded. 

Northfield very fine sandy loam, 2 to 6 percent slopes. 

Northfield very fine sandy loam, 2 to 6 percent slopes, mod- 
erately eroded. 

Urne and Norden fine sandy loams, 2 to 6 percent slopes, 
moderately eroded. 

Urne and Norden fine sandy lonms, 6 to 12 percent slopes, 
moderately eroded. 

Urne and Norden fine sandy loams, 6 to 12 percent slopes. 
Severely eroded. 

These soils have a native cover of black oak, pin oak, 
white oak, brush, or prairie grasses. It is probable that, 
ab some time there may have been stands of red oak and 
other hardwoods in places. The site index for black oak 
ranges from 43 to 57. The quality of the trees is fair to 
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Urne and Norden fine sandy loams, 20 to 30 percent slopes, 
moderately eroded. 

Urne and Norden fine sandy loams, 20 to 30 percent slopes, 
severely eroded. 

The native cover on these soils is black oak, pin oak, 
white oak, redcedar, jack pine, brush, and prairie grasses. 
Stands of red oak and other hardwoods are on the more 
favorable sites. The site index for black oak ranges from 
43 to 57. It is higher on the slopes that face north and 
east and on areas in sheltered coves than on more exposed 
areas. The quality of the trees ranges from good to poor 
and is directly related to the site index. The logs cut 
from the native stands are used mainly for saw logs, ties, 
fenceposts, and fuelwood. 

The mortality of hardwood seedlings is slight to mod- 
erate on slopes that face north and east, and moderate 
to severe on those that face south and west. The loss of 
seedlings is caused mainly by extremes in temperature 
and lack of moisture. Damage from frost heaving is 
not a serious hazard. 

Generally, oaks are easier to establish from sprouts 
than from seed. "Therefore, in harvesting oak, cutting 
Should be done so as to make large openings in the forest 
canopy and thus encourage natural reproduction. 

The survival of pine seedlings is good, except on soils 
where the exposure to extremes in weather is severe. ln 
those areas the mortality of newly planted seedlings is 
likely to be high. Because the risk of frost heaving is 
not serious, successful planting generally can be done in 
fall. Then, the supply of moisture in the soil is also 
favorable. Seedlings to be planted on the warmer, south- 
and west-facing slopes should be selected carefully for 
sturdiness and vigor because of the risk of intermittent 
droughts, 

Trees on the soils of this group have about the same 
hazards from competing plants as those in woodland group 
3. On slopes that are exposed to hot weather, however; 
the competition from other plants is likely to be slight. 

Limitations to the use of equipment are moderate to 
severe. Seasons of intermittent wetness that would limit 
the use of equipment are negligible. It is risky, however, 
to operate trucks and tractors on the steep slopes or to 
use machines for planting. If feasible, build logging 
roads along the ridgetops or in draws and skid the logs 
up or down the slope. 

The hazard from diseases and insects are the same on 
these soils as on the soils of woodland group 3. Wind- 
throw is not a hazard in stands that are not damaged by 
disease, insects, and other pests. 

The hazard of erosion is moderate to severe. Gullying 
can be avoided if logging is done in winter and if dis- 
turbance of the soil is kept to a minimum. Locally, the 
hazard of wind erosion is severe, and management prac- 
tices similar to those used for the soils of woodland group 
3 are required. 

On the more favorable sites, where the slopes face north 
and east or on areas in coves, the suitable trees are the 
same as those preferred for the soils in woodland group 
3. Jack pine and red pine are preferred for planting 
on slopes where the exposure is severe; redcedar can be 
planted to furnish cover on sites that are even less favor- 
able for trees. 


roots of seedlings or covering the tops with sand. A cover 


crop is difficult to establish on actively eroding areas, but. 


brush, crop residues, or manure can be scattered over the 
areas to provide temporary cover. 

Field windbreaks or shelterbelts can be used to protect 
fields and crops from wind erosion. The trees that are 
suitable for planting on these soils are also suitable for 
windbreaks. In addition, Norway spruce and redcedar 
can be used. 

The quantity and quality of timber from pines on these 
soils is higher than that of hardwoods. Yields of pines 
are about twice the yields of hardwoods. Consequently, 
it is mostly pines that are planted on these soils. 

Red (Norway) pine can be grown on soils that are ex- 
posed to normal weather or to severe weather. It is the 
tree most widely used for planting on the soils of this 
group. 

White pine tolerates shade better than other pines and 
requires protection from exposure and insects. Therefore, 
it 1s the best pine to plant in existing stands. If the site 
is not too severely exposed, white pine also is highly desir- 
able for plantings in open fields. It is susceptible to 
blister rust and damage by weevils, however, and should 
not be planted in areas where the hazard from these pests 
ls severe. 

Jack pine is more drought resistant, than red and white 
pine and is grown chiefly on very droughty soils. It pro- 
duces large amounts of seed and is therefore valuable for 
natural reforestation. 


WOODLAND GROUP 4 


These soils have steeper slopes than the soils in wood- 
land group 3, but they are otherwise similar, "The fol- 
lowing soils are in the group: 


Hixton fine sandy loam, 12 to 20 percent slopes. 

Hixton fine sandy loam, 12 to 20 percent slopes, moderately 
eroded. 

Hixton fine sandy loam, 20 to 30 percent slopes. 

Hixton fine sandy loam, 20 to 30 percent slopes, moderately 
eroded. 

Hixton fine sandy loam, 20 to 80 percent slopes, severely 
eroded. j 

Hixton fine sandy loam, 30 to 45 percent slopes. 

Hixton fine sandy loam, 30 to 45 percent slopes, moderately 
eroded. 

Hixton fine sandy loam, 30 to 45 percent slopes, severely 
eroded. 

Meridian fine sandy loam, 12 to 20 percent slopes, moderately 
eroded. 

Norden fine sandy loam, 12 to 20 percent slopes. 

Norden fine sandy loam, 12 to 20 percent slopes, moderately 
eroded. 

Norden fine sandy loam, 12 to 20 percent slopes, severely 
eroded. 

Norden fine sandy loam, 20 to 30 percent slopes. 

Norden fine sandy loam, 20 to 30 percent slopes, moderately 
eroded. 

Steep stony and rocky land. 

Urne fine sandy loam, 30 to 45 percent slopes. 

Urne fine sandy loam, 30 to 45 percent slopes, muderately 
eroded. 

Urne fine sandy loam, 30 to 45 percent slopes, severely eroded. 

Urne and Norden fine sandy loams, 12 to 20 pereent slopes. 

Urne and Norden fine sandy loams, 12 to 20 percent slopes, 
moderately eroded. 

Urne and Norden fine sandy loams, 12 to 20 percent slopes, 
severely eroded. . 

Urne and Norden fine sandy loams, 20 to 30 percent slopes. 
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and Scotch pine. Scotch pine is particularly susceptible 
to damage, and the stands are generally wiped out before 
the trees are 10 feet tall. Old fields of sod are infested by 
white grubs, which destroy young pine seedlings. Root 
and stem rot affect both oak and pine somewhat. In 
areas next to open meadows, pocket gophers are likely to 
damage plantings of pine. 

Windthrow is not a hazard, except on sites where the 
trees have been damaged or weakened by diseases or by 
insects or other pests. 

The hazard of water erosion is slight because the slope 
is moderate and water moves quickly down into the soils. 
If these soils are cleared of vegetation or are clean tilled, 
they are highly susceptible to wind erosion. A protective 
cover should be provided before planting is done. Where 
seedlings can be established, rye can be used to provide 
cover. In sandblows, however, it may be necessary to 
Spread manure, crop residues, or brush to prevent the 
seedlings from being buried by sand or torn out of the 
soil by the wind. 

Jack pine and red pine are suitable trees to plant in 
open fields. White pine is suitable for planting 1n exist- 
ing stands because it tolerates shade better than other 
plants. It is also useful for plantings in open areas on the 
more favorable sites, particularly 1f the white pine is 
planted along with other trees. 


WOODLAND GROUP 6 


The soils in this group have steeper slopes, but they 
are otherwise similar to the soils in woodland group 5. 
Therefore, limitations to their use are more severe. The 
following soils are in the group: 

Boone loamy fine sand, 12 to-30 percent slopes, eroded. 
Boone soils, 12 to 30 percent slopes, severely eroded. 
Boone soils, 80 to 60 percent slopes. 

Plainfield Ioamy fine sand, 12 to 20 percent slopes. 
Plainfield loamy fine sand, 12 to 20 percent slopes, eroded. 
Sparta fine sand and Dune land. 

Sparta loamy fine sand, 12 to 20 percent slopes, eroded. 
Terrace escarpments, sandy. 

Various kinds of oak, jack pine, brush, and prairie 
grasses make up the native vegetation on these soils. 
Areas of Steep stony and rocky land, especially in the 
western part of the country, have stands of redcedar and 
bur oak. The site index for suitable trees is the same 
as for the soils in woodland group 3, but variation in 
yields is wider. Trees on slopes that face south and west 
are subject to severe exposure, but those on slopes that face 
north and east are protected and give better yields. 

Limitations to the use of equipment are moderate to 
severe, Operating trucks and tractors on the steep slopes 
is difficult and risky. It is also difficult to operate machine 
planters on the steep slopes. 

Trees that tolerate extremes of temperature and drought 
are suitable for these soils. Jack pine and red pine can 
be planted on most sites, but redcedar is needed in places 
to secure a cover on exposed, hot south- and west-facing 
slopes. White pine can be planted successfully on sites 
that are well protected. 


WOODLAND GROUP 7 


The soils in this group have a surface layer that is 
medium to coarse textured. Some of the soils have a sub- 
stratum that is finer textured than the material in the 


WOODLAND GROUP 5 


The soils in this group are coarse textured and are 
excessively drained. “They consist of sandy soils on up- 
lands and on outwash. The slope is less than 12 percent. 
The following soils are in the group: 


Boone loamy fine sand, 2 to 6 percent slopes. 

Boone loamy fine sand, 2 to 6 percent slopes, eroded. 

Boone loamy fine sand, 6 to 12 percent slopes. 

Boone loamy fine sand, 6 to 12 percent slopes, eroded. 

Gotham loamy fine sand, 0 to 2 percent slopes. 

Gotham loamy fine sand, 2 to 6 percent slopes. 

Gotham loamy fine sand, 2 to 6 percent slopes, moderately 


eroded. 
Gotham loamy fine sand, 6 to 12 percent slopes. 
Gotham loamy fine sand, 6 to 12 percent slopes, moderately 


eroded. 
Hubbard loamy fine sand, 0 to 3 percent slopes. 
Plainfield loamy fine sand, 0 to 2 percent slopes. 
Plainfield loamy fine sand, 2 to 6 percent slopes. 
Plainfield loamy fine sand, 2 to 6 percent slopes, croded. 
Plainfield loamy fine sand, 6 to 12 percent slopes. 
Plainfield loamy fine sand, 6 to 12 percent slopes, eroded. 
Sparta loamy fine sand, 0 to 2 percent slopes. 
Sparta loamy fine sand, 2 to 6 percent slopes. 
Sparta loamy fine sand, 2 to 6 percent slopes, eroded. 
Sparta loamy fine sand, 6 to 12 percent slopes. 
Sparta loamy fine sand, 6 to 12 percent slopes, eroded. 
Watseka loamy fine sand. 


Northern pin oak, jack pine, brush, and praire grasses 
make up the native cover on these soils. The site index 
for pin oak ranges from 35 to 47. The quality of the 
trees generally is poor. They are used principally for 
fenceposts and fuelwood. The average site index for 
jack pine is 48. It indicates that the yield of jack pine 
would be about double the yield of oak on these soils. 

Natural regeneration of trees is fair to good on these 
soils beenuse the sites generally provide a good seedbed. 
Seedling mortality is likely to be high, however, during 
periods of hot, dry weather. The best natural growth 
of trees is in areas where surrounding land or vegetation 
provides some shelter. 

Plantings of conifers are generally successful, although 
in places the entire planting may be lost because of severe 
drought. Most of these soils provide choice sites for 
pine because of the ease of planting on the areas and the 
low cost of the land. 

Competition from other plants is slight because the 
amount of available moisture is low. Many areas have 
a thick cover of serub oak, and it is dificult to get à good 
stand of desirable trees on them. If the soil has a mod- 
erate cover of scrub oak, however, pines can be established. 

Generally, competing vegetation is scanty, and it is not 
necessary to remove the vegetation before planting seed- 
lings. The competing plants provide the protection 
needed by the young trees in many places. Planting 
seedlings in furrows is probably not practical, for the 
blowing soil may fill the furrows and cover the trees. 

There is little or no limitation to the traffic of planting 
and logging equipment on the soils of this group. A 
few gullies cannot be crossed by machinery and may 
need to be bypassed by logging roads, but the hazards to 
the equipment or to the soil from traffic are slight. Roads 
can be traveled in all seasons. Furthermore, the con- 
struction of roads costs less on these soils than on other 
soils in the county. 

The principal insect enemy of puse on these soils is 
the root-collar weevil, which attacks red pine, jack pine, 
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Loamy alluvial land, wet. 

Orion silt loam. 

Rowley silt loam. 

Zwingle silt loam. 

Zwingle silt loam, poorly drained variant. 

The native vegetation on these soils consists of willow, 
cottonwood, river birch, elm, various kinds of oaks, and 
other hardwoods. There are also a few tamarack trees. 
The stands are made up of combinations of these trees or 
of a single species. The site index is not available for 
trees on these soils. Records indicate, however, that the 
annual productivity ranges from very low in some places 
to several hundred board feet per acre of timber in other 
places. 

Much of the acreage is unsuitable for cultivation. As 
a result, the soils in this group have a good cover of trees 
in many places. Many of the wooded areas have been 
grazed and the trees severely damaged. The quality of 
the timber is often poor. The water table fluctuates, and 
the stands are subject to flooding, extremes in temperature, 
and damage from diseases and insects. Ther efore, the 
production of timber is suitable for saw log and veneer 
timber, ties, fenceposts, and fuelwood. 

If the stands have not been grazed or overcut, natural 
regeneration is generally good. Most kinds of trees on 
these soils sprout readily from stumps and then grow 
rapidly. Areas that have been cleared, however, are jike- 
ly to become overgrown with brush or weeds. On these 
areas it is difficult to reestablish stands of timber. 

Competition from other plants is severe. Cleared areas 
are invaded quickly by many kinds of vegetation. Con- 
sequently, harvesting of mature trees must be regulated 
carefully to maintain & good stand of desirable trees. 

Limitations to the use of equipment are severe. The 
soils are generally wet and are frequently flooded. Log- 
ging is better done in winter when the ground is frozen 
than in other seasons, but most sites dry out enough dur- 
ing the dryer seasons for equipment to move over them. 
The soils are nearly level and are free of stones. Con- 
struction of roads is not difficult. Machine planting is 
not generally feasible, because the areas are likely to be 
wet during the planting season. 

The hazard to seedlings from root and stem rot and 
from wood-boring insects is moderate to severe. Rodents, 
particularly rabbits, are likely to damage young trees. 
Beavers also cause damage to the trees by felling them or 
by flooding the site and drowning the trees. 

The hazard of windthrow is moderate to severe on these 
soils. The water table is high or fluctuates and causes 
shallow rooting. Consequently, the trees lack the wind- 
firmness of trees on soils that are better drained. When 
harvesting trees, cutting should be done so as to avoid 
making large openings in the stand. 

Except on streambanks, erosion is not a hazard. When 
trees are felled, care is needed to prevent them from fall- 
ing into the streams and thus increasing the hazard of 
streambank erosion. 

If native hardwoods or conifers ave in the stand, they 
should be encouraged. Open areas and areas along the 
banks of streams can be planted to silver maple, American 
elm, white-cedar, white spruce, cottonwood, or willow. 
Cottonwoods or willows are easy to establish from cut- 
tings. 
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upper part of the profile, and the others have a high water 

table. As a result, trees on these soils generally have a 
higher growth potential than those on soils that are ex- 
cessively drained. The following soils are in the group: 

Dillon fine sandy loam. 

Loamy wet terrace land. 

Loamy very wet terrace land. 

Morocco loamy fine sand. 

Plainfield loamy fine sand, mottled subsoil variant, 0 to 2 per- 

cent slopes. 

Sandy alluvial land. 

The native vegetation, on these soils generally consists 
of combinations of various kinds of pines and oaks. 
Stands of aspen, soft maple, or other hardwoods are also 
common. The site index is not available for trees on 
these soils, but yield information for hardwoods and 
conifers is given in table 2. 

Natural regeneration of trees is fair to good. The sites 
are moderately exposed to the weather, and available mois- 
ture is only fair. Consequently, the mortality of seedlings 
is generally low. If conditions favor a good seedbed and 
if sources of n atural seed are nearby, natural regeneration 
of native trees is generally good. in most areas plantings 
of pines are successful. If native oaks are planted on the 
more favorable sites, the chance that the planting will 
succeed is good. 

Limitations to the use of equipment are slight to mod- 
erate, but during wet periods the use of heavy equipment 
is somewhat limited. Machines can be used Tor planting 
in most places. The cost of building and maintaining 
ronds is moderate. 

White grubs and the root-collar weevil damage young 
trees. White grubs weaken young trees planted in old 
fields of sod, and the root-collar weevil destroys red pine, 
jack pine, and Scotch pine., 

Root and stem rot affect hardwoods and conifers on 
all of the soils in this group. The trees are also damaged 
by gophers, mice, and rabbits. These pests become a 
serious hazard in areas where vegetation is not controlled. 

Windthrow is a hazard on all of the soils, except on the 
variant from the Plainfield series, and if pests damage the 
roots of trees on that soil, windthrow is also a hazard. 

Erosion is not a hazard, unless the areas have been 
cleared of vegetation or have been clean cultivated. If 
the soils are used for crops, field windbreaks are needed 
to control erosion. 

White pine, red pine, white spruce, and Norway spruce 
are the principal trees suitable for planting on these soils. 
Early mortality of spruce seedlings can be expected, how- 
ever, in periods of drought. Red oak and other native 
hardwoods should be encouraged if they are growing in 
a stand. Cottonwood is suitable on the soils that have 
& high water table, and it is a fast-growing tree. 


WOODLAND GROUP 8 


In this group are wet soils in low areas and in areas that 
are subject to overflow. The soils differ slightly in eleva- 
tion or in composition, and these differences affect the 
kind of timber that can be grown. The following soils 
are in the group: 

Almena silt loam, 2 to 6 percent slopes, moderately eroded. 
Curran silt loam. 


Ettrick silt loam, coarse silt substratum. 
Loamy alluvial land. 
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planting is not feasible, unless the areas have been 
drained. 

The hazard of windthrow is severe. Trees on these soils 
are shallow rooted, and the soils are not able to anchor 
them firmly. 

Soils that are cultivated are subject to severe wind ero- 
sion, and field windbreaks are needed to protect the areas. 
Willow and poplar are suitable trees to plant, and they are 
used primarily for shelterbelts. 


Yield information 


The estimated potential annual acre yields of upland 
oaks and conifers for the soil types and miscellaneous land 
types in Pepin County are given in table 2. The estimates 
are for well-stocked stands that have good tree density. 
They are based mainly on studies made in the field and on 
the results of research. They are also based on the ex- 
perience and judgment of soil scientists, woodland con- 
servationists, foresters, and local owners of woodland. 
The data are based on production estimates made by the 
Lake State Forest Experiment Station (2) and the Wis- 


TABLE 2.—Estimated potential annual acre yields of usable 
timber produced from well-managed stands that have 
good tree density 


{Absence of yicld indicates trecs generally do not grow on the soil 
type or that the soil type is not suited to the species indicated; 
board feet according to Scribner decimal C log rule; cords are 
standard] 


North- and 
east-facing 


| South- and 
west-facing 


sites ! sites ? 
Soil 

Hard- | Coni- | Hard- | Coni- 

woods, fers |woods| fers 

pa. fa | pa fk. | Ba. fé ; 
Almena silt loam- ıu 900 iud PES em 
Arenzville silt loam.._..-....-..-.- (Disa sa de soda 
Bertrand silt loam__._.-..--..--..- 250 900 Wee eee 
Boone loamy fine sand... ls. (3) 175 (4) (9 
Boone soils. ...-_-.------.-.------ (3) 150 (9) (9) 
Burkhardt sandy loam------------- m 220 aiii kasama 
Chaseburg silt loam. 275 | 300 |.....|...... 
Curran silt loam-aa- LLL cll... 175 250 اا‎ 
Dakota fine sandy loam 5..... ll Lc lll 250 معدت دو‎ |. s= 


Dakota log... 2. o ل سم | ع ع ع ع‎ SUR See asa 
Dillon fine sandy loam 
Downs silt loam 


Downs silt loam, benches. 200 i...... EVD Lis 
Dubuque silt loam. $50 iil 100 j- 
Dubuque silt loam, deep 200 |------ 150. كعد عدي‎ 
Ettrick silt loam, coarse silt sub- 
SEALS مهد | :125 مو اده‎ [s s= اواك‎ 
Gale silt loam 150 275 125 250 
Gotham loamy fine sand 5... À 125 229 |. G ee ees 
Hixton fine sandy loam_------------- 125 250 (9 200 
Hubbard loamy fine sand سم سعد‎ |... BED E EEE 
Huntsville Sil OAS aaa ناه‎ ce ae sas وا ا‎ 
Jackson silt loam_------------------ 225 300: E EE 
Judson SIDA دمج عت‎ cocco cool lass a کچ‎ ba sss 
Lindstrom silt loam_----------------|------|------|------|------ 
Loamy alluvial land---------------- 250: We ee wal MEN RIEN 
Loamy alluvial land, wet... 150 lee tl ee z u 
Loamy wet terrace land___.._-..--- 150 |---| 
Loamy very wet terrace land_-------|------------|------|------ 
Medary silt loamy... 175 250 |... عمد به | عمد‎ 
Meridian fine sandy loam........... 125 250 (9 200 


See footnotes at end of table. 


WOODLAND GROUP 9 


The soils in this group formed under prairie. Natural 
stands of timber are few and are scattered. The follow- 
ing soils arein the group: 

Dakota loam, 0 to 2 percent slopes. 

Dakota loam, 2 to 6 percent slopes. 

Dakota loam, 2 to 6 percent slopes, moderately eroded. 

Dakota loam, 6 to 12 percent slopes, moderately eroded. 

Huntsville silt loam. 

Judson silt loam, 0 to 2 percent slopes. 

Judson silt loam, 2 to 6 percent slopes. 

Tudson silt loam, 6 to 12 percent slopes. 

Lindstrom silt loam, 6 to 12 percent slopes. 

Lindstrom silt loam, 6 to 12 percent slopes, moderately eroded. 

Lindstrom silt loain, 12 to 20 percent slopes. 

Lindstrom silt loam, 12 to 20 percent slopes, moderately 
eroded. 

Lindstrom silt loam, 20 to 30 percent slopes. 

Lindstrom silt loam, 20 to 30 percent slopes, moderately eroded. 

Richwood silt loam, 0 to 2 percent slopes. 

Richwood silt loam, 2 to 6 percent slopes. 

Toddville silt loam, 0 to 2 percent slopes. 

Voddville silt loam, 2 to 6 percent slopes. 

Waukegan silt loam, 0 to 2 percent slopes. 

Waukegan silt loam, 2 to 6 percent slopes. 

Waukegan silt loam, 2 to 6 percent slopes, moderately eroded. 

Waukegan silt loam, 6 to 12 percent slopes, moderately eroded. 

Most of the acreage of these soils is in cultivation, The 
main trees on uncultivated areas are bur oak and red- 
cedar. They typically have short trunks and heavy, wide- 
spreading branches. Their value is chiefly esthetic. 

The vigor of seedlings on these soils is generally low. 
This is probably because the soil lacks mycorrhiza, which 
is a soil fungus that most forest trees need to develop good 
root systems. Inoculating the seedlings with forest soil 
helps to correct this deficiency. 

Competition from other plants, which are mostly her- 
baceous, is moderate to severe. The plants hinder the 
growth of newly planted stock. Planting the seedlings 
in furrows or in spots from which the vegetation has been 
removed generally controls the competing plants. 

Little logging is done on these soils, and limitations to 
the use of equipment apply only to areas where planting 
takes place. Planting should be done by hand on soils 
that have slopes of more than 19 percent. 

'Trees planted on these soils are probably no more sub- 
ject, to disease than those grown on other soils if the vigor 
of the stock is good. If the stock lacks vigor, the mortal- 
ity of seedlings would likely be higher than that of seed- 
lings planted in their native habitat. 

Green ash, willow, cottonwood, Norway spruce, red- 
cedar, and European larch are suitable trees for planting 
on the soils of this group. 


WOODLAND GROUP 10 


The soils in this group are wet and lack essential plant 
nutrients. They are poorly suited to trees. The follow- 
ing soils are in the group: 

Peat and muck, deep. 
Peat and muck, shallow. 
Wallkill silt loam, 

Generally, these soils support poor stands of willow or 
cottonwood. Attempts to establish commercial stands of 
timber are nearly always unsuccessful. : 

Competition from other plants is severe on these soils. 
Logging equipment can be operated only in winter or on 
ronds that have been constructed with care. Machine 
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consin Conservation Department (13), with interpolations 
for individual soil types. 

Most of the woodland areas in the county are producing 
far below their potential. Better management than is 
now practiced will be required to attain the yields shown 
in table 2. Many areas in timber have low tree density 
because of logging, fires, and grazing by livestock. Se- 
lective cutting has not been practiced. ‘Therefore, many 
stands consist of cull trees and of other low-grade trees. 
With good management, including those practices de- 
scribed in the section “Woodland Management Groups,” 
many of these wooded areas can be developed to provide 
excellent, stands of salable timber. 

It can be assumed in table 2, for purposes of interpreta- 
tion, that 1,000 board feet of saw logs is equal to about 
2 standard cords of pulpwood. The relationship varies 
considerably, depending on the diameter of the trunks 
measured. 

The kinds of hardwoods and conifers referred to in 
table 2, ‘are those that commonly grow on the soil type 
indicated and are harvested for commercial purposes, or 
are the preferred species for planting. Black oak, for 
example, is the most common hardwood that grows on 
the Hixton fine sandy loams in woodland group 3. The 
principal hardwoods on the Seaton and Fayette silt loams 
in woodland group 2, however, are maple, birch, red oak, 
aspen, hickory, and. some sugar maple and basswood. 
Aspen, however, grows faster than some of the other hard- 
woods. Therefore, if aspen is dominant in a stand, higher 
yields can be expected. 

In Pepin County trees on hot south- and west-facing 
slopes are exposed to heat and to dry winds in summer and 
winter. They do not make so high a yield as trees on 
slopes facing north or east or that are on valley flats and 
broad ridgetops where the slope is gentle. The produc- 
tivity of the trees is also affected by the amount of moisture’ 
available. Yields on a normally droughty soil, for. ex- 
ample, are generally much inereased if the water table is 
within 5 to 19 feet of the surface, or if a layer of finer 
textured soil material occurs within that depth. 


Engineering Uses of the Soils ° 


This section describes the properties of soils important 
to engineering. It contains information that engineers can 
use to— 


1. Make soil and land use studies that will aid in 
selecting and developing industrial, business, resi 
dential, and recreational sites: 

2. Assist in designing drainage and irrigation sys 
tems, farm ponds, and other structures for con- 
servihg soil and water (fig. 8). 

8. Make preliminary surveys-of soil and ground con- 
ditions that will aid in selecting locations for high- 


*By A. W. Kowrrz, engineer, and A. J. KLINGELHOETS, soil 
Scientist, Soil Conservation Service, U.S. Department of Agri- 
éulture. Assistance in testing of samples and:preparing engineer- 
ing interpretations was given by personnel of the State Highway 
Commission of Wisconsin under a cooperative agreement with the 
U.S. Department of Commerce; Bureaü' of Public Roads. 


TABLE. 2.—ZE'stànated potential annual acre yields of 
usable timber. produced from well-managed stands 
that have good tree density—Continued 


North- and | South- and 
east-facing west-facing 
sites ! sites ? 
Soil 
Hard- | Coni- | Hard- | Coni- 
woods| fers |woods| fers 
Bd.ft. | Bd.ft. | Bd.ft. | Bd. ft. 
Morocco loamy fine sand u 150 290) ١| قمع فده عؤد‎ ans 
Norden fine sandy loam, dark sur- 
face variant__.-...--------------|------ 280 |...... 200 
Norden loam---------- peace sma 175 | 275 | 1950 250 
Norden silt loam_------------------ 200 | 300 | 175 250 
Northfield very fine sandy loam..... 100 225 (5 200 
Orion silt loam_------------------- 200- |. ع لف ال‎ 
Otterholt silt loam, loamy substra- 
tum..... ا‎ E — 250 300; 200 250 
Peat and muck, deep____....--.----|.-----|--.--.|-----.-|------ 
Peat and muck, shallow_......-...-|--....|-.--.-|.....-|.-.--- 
Plainfield loamy fine sand5_-------- (9) 200 [ssec (9 
Plainfield loamy fine sand, mottled 
subsoil variant. _ MEO) 


Richwood silt loam 
pur r p—————————— — —— 
Rowley silt 1oam_--------------- AEN PEE اذه مم‎ c مات ا‎ 


Sandy alluvial land. ı~ 100: Saa مقس دده اقمع ددا‎ 
Seaton and Fayette silt loams, up- 

Er MM 225 | 300 150 250 
Seaton and Fayette silt loams, 

Valleys. sols co مام ما وات د ا مد‎ ug 275 | 300 175 275 
Sparta loamy fine sand §__._.-._-_--|].----.~ 200 |...... +) 
Sparta fine sand and Dune land- ....|...... Qu [Ll (9 
Steep stony and rocky läñd--------- 150 |...... (D uz 
Terrace escarpments, loamy--------- 175 215 (3) 200 
Terrace escarpments, sandy... ....... (3) 175 (9 (9 
Toddville silt loam_.__.....-..---.-|..----].----.|------|----.- 
Urne fine sandy loam________ 175 275 150 250 
Urne and Norden fine sandy loams___| 175 275 150 250 


Wallkill silt loam... 

Watseka loamy fine sand__._._----. 

Waukegan silt loam. 

Zwingle silt loam. ----------------- 

Zwingle silt loam, poorly drained 
variant. 


1 Sites are in narrow valleys and on nearly level valley flats and 
broad ridgetops, where the soils are partly protected from heat. and 
drying winds. 

2 Sites are on exposed ridgetops and slopes, where the soils are 
exposed to high temperatures and drying winds. 

3 On the north- and east-facing slopes, hardwoods on Boone 
loamy fine sands, on Burkhardt sandy loams, and on Plainficld 
loamy fine sand, mottled subsoil variant, yield 0.3 cord per acre; 
hardwoods yield 0.2 cord per acre on Boone soils, on the Plainfield 
loamy fine sands, on Terrace escarpments, sandy, and on Watseka 
loamy fine sand; aud the conifers yield 0.3 cord per aere on Sparta 
fine sand and Dune land. 

4 On the south- and west-facing slopes, hard woods on Boone loamy 
fine sands, on Boone soils, and on Terrace escarpments, sandy, 
yield 0.1 cord per aere; they yield 0.2 cord per aere on Hixton fine 
sandy loams, Meridian fine sandy loams, on Northfield very fine 
sandy loams, and on Steep stony and rocky land; and they yield 
0.3 cord per acre on Terrace escarpments, loamy. Conifers yield 
0.3 cord per aere on Boone loamy fine sands, Plainfield loamy fine 
sands, Sparta loamy fine sands, on Boone soils, and on Terrace 
escarpments, sandy; and 0.1 cord per acre on Sparta fine sand 
and Dune land. 

5 If the water table is within 5 to 12 feet of the surface, or if there 
are bands of finer textured material within that depth, larger yields 
than those indicated can be expected. 
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6. Determine the suitability of soil units for cross- 
country movement of vehicles and construction 
equipment. 

7. Supplement information obtained from other pub- 
lished maps, reports, and aerial photographs for 
the purpose of making maps and reports that can 
be used readily by engineers. 


The mapping and the descriptive report are somewhat 
generalized, however, and should be used only in planning 
more detailed field surveys to determine the in-place con- 
dition of the soil at the site of the proposed engineering 
construction. 


Additional information helpful to engineers can be ob- 
tained from the detailed map and the general soil map. 
For some information, it may be necessary to refer te 
other parts of the report, particularly to the section “De- 
scriptions of the Soils” and to the more detailed descrip- 
tions of the soils in the section “Formation, Morphology, 
and Classification of Soils,” which also discusses how the 
soils formed. The descriptions of the soil profiles, as well 
as the soil map and the tables in this section, should be 
used in planning a detailed survey at the construction site. 
These will help the engineer to concentrate on the most 
suitable soils, indicate sources of sand and gravel, and 
minimize the number of soil samples needed for testing 
in the laboratory. 


TABLE 3.— rief description of the soils and 
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77 
Figure 8.—Drop inlet under construction in a large gully to keep 


the gully under conírol; all engineering properties of the soil 
must be considered in designing and building such a structure. 


ways and airports and in planning detailed surveys 
of the soils at the selected locations. 
4. Locate probable sources of sand and gravel and 
other construction materials. 
5. Correlate pavement performance with the soil map- 
ing units and thus develop information that will 
e useful in designing and maintaining pavements. 


Brief description of soil and site Depth to Kind of 
bedrock bedrock 
Feet 
Somewhat poorly drained soil on near- 4-10 | Sandstone or 
ly level to sloping ridges of the up- dolomite. 
lands; the surface layer and the sub- 
soil are silt loam, and the substratum 
is clay loam. 
Moderately well drained to well 10-100 | Sandstone. ... 
drained, silty soil on the nearly level 
flood plains of streams. More than 
40 inches thick. 
Well-drained soils on level to sloping 10-100 | Sandstone. ... 
stream benches; the surface layer is 
silt loam, the subsoil is silty clay 
loam, and the substratum is silty or 
sandy. More than 40 inches thick. 
Excessively drained, sandy soils on slop- 1-5 Sandstone. ... 
ing to steep ridges of the uplands. 
Excessively drained, sandy soils on 1-5 Sandstone. -.. 


sloping to steep ridges of the uplands. 


Map Soil 

symbol 

AmB2 Almena silt loam, 2 to 6 percent slopes, moderately 
eroded. 

Ar Arenzville silt loam. 

BeA Bertrand silt loam, 0 to 2 percent slopes. 

BeB Bertrand silt loam, 2 to 6 percent slopes. 

BeB2 Bertrand silt loam, 2 to 6 percent slopes, moderately 
eroded. 

BeC Bertrand silt loam, 6 to 12 percent slopes. 

BeC2 Bertrand silt loam, 6 to 12 percent slopes, moderately 
eroded. 

BeC3 Bertrand silt loam, 6 to 12 percent slopes, severely 
eroded. 

BeD2 Bertrand silt loam, 12 to 20 percent slopes, moderately 
eroded. 

BeD3 Bertrand silt loam, 12 to 20 percent slopes, severely 
eroded. ` 

BnB Boone loamy fine sand, 2 to 6 percent slopes. 

BnB2 Boone loamy fine sand, 2 to 6 percent slopes, eroded. 

BnC Boone loamy fine sand, 6 to 12 percent slopes. 

BnC2 Boone loamy fine sand, 6 to 12 percent slopes, eroded 

BnD2 Boone loamy fine sand, 12 to 30 percent slopes, eroded. 

BsD3 Boone soils, 12 to 30 percent slopes, severely eroded. 

BsF Boone soils, 30 to 60 percent slopes. 


See footnotes at end of table. 
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paring this table the soil test data given in table 5 were 
used, information in the rest of the report was examined, 
and the soils were studied in the fields. 

The map symbols and the names of the soils are listed 
alphabetically in table 8, and a brief description of the 
soll and site are given. The kind of bedrock is given, 
and depth to bedrock and depth to the water table are 
indicated. In the column that shows depth from the 


Surface, the layers shown are fairly typical of the layers 


in all the soils in amy one series. The depths indicated, 
however, are not the same as those in the representative 
profile for that particular series, which is given in the 
sections that describe the soils in detail. 

The percolation rate is the downward movement, or 
the rate of infiltration, of water into a soil. In American 
Society of Civil Engineers Hydrology Handbook, R. E. 
Horton describes the range of values of the infiltration 
capacity through the profile of bare soils after 1 hour of 
continuous rainfall as follows: High—0.50+ inches per 
hour; intermediate—0.10 to 0.50+ inches per hour; low— 
less than 0.10 inches per hour. 

Wet consistence was determined when the soils were at 
or slightly above field moisture capacity. The terms de- 
scribe the attributes of the soil material resulting from 
their kind of cohesion and adhesion, or from their resist- 
ance to deformation or rupture. 


Classification 
Percolation Wet consistence 
rate t 
AASHO Unified 
Inches per hour 
احم‎ SEE كع دس ديلا‎ 0. 8-2. Slightly plastic. 
A—-6__...__ - ML-CL...... 0. 2-0. 8 Slightly plastic to 
plastic. 
A-7---------- 人 0.8-2.5 | Plastic. 
A-4 nM WE 0. 8—2. 5 Slightly plastic. 
A-4, A-7.....|] ML.......... 0.8-2.5 | Slightly plastie to 
plastic. 
Les NN ML-CL...... 0. 8-2. 5 Sligbtly plastic. 
ل اسه‎ 1 alas يت‎ 0. 8-2. 5 Plastic. 
A-4---------- ML-CL...... 0.2-0.8 | Plastic. 
A—-2__ 2. : SM 5. 0-0 Nonplastic. 
AÀ-8........-. SP... 104- | Nonplastic. 
A-3_--------- 站 PE 5. 0-10 Nonplastioc. 
P. E EE 0 casa ss 10+ | Nonplastic. 
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Some of the terms used by the soil scientist may be un- 
familiar to the engineer, and some words—for example, 
soil, clay, silt, and sand—may have special meanings in soil 
science. These and other special terms that are used are 
defined in the Glossary at the end of the report. 


Engineering classification systems 


Most highway engineers classify soil materials in accord- 
ance with the system approved by the American Associa- 
tion of State Highway Officials (1). In this system soil 
materials are classified in seven principal groups. The 
groups range from A-1, which consists of gravelly soils 
of high bearing capacity, to A—7, which consists of clay 
Soils having low strength when wet. Within each group 
the relative engineering value of the soil material is in- 
dicated by a group index number. Group index numbers 
range from 0 for the best material to 20 for the poorest. 
The group index number is shown in parentheses, fol- 
lowing the soil group symbol, in table 5. 

Some engineers prefer to use the Unified soil classifica- 
tion system (72). In this system soil materials are iden- 
tified as coarse grained, 8 classes; fine grained, 6 classes; 
and highly organic. The last column o£ table 5 gives the 
classification of the tested soils, according to the Unified 
system. 


Engineering properties of the soils 


Table 3 gives a brief description of the soils of Pepin 
County and their estimated physical properties. In pre- 


estimated properties significant to engineering 


Depth 
Depth to Moisture-supplying | Horizon ? from 
water table ! capacity ? surface 
Feet Inches 
1004-| Moderate to high...| لمعه عق‎ 0-12 
Bolus 12-40 
|o CES 404- 
4-10 Moderate.......... AI. sse 0-10 
[o ص ع‎ 104- 
10-100 Moderate____._..-- Au ع‎ sees 0-12 
| 12-40 
Css 40+ 
100+] Low_-------------- واد بدت در‎ 0-8 
oA 8 十 
100 十 | Very low---------- As 0-8 
(C EE 8+ 
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TABLE 8.— rief description of the soils and estimated 


Kind of 
bedrock 


Sandstone. ... 


Sandstone. ... 


Sandstone. ... 


Sandstone.... 


Sandstone.... 


BSandstone.... 


Dolomite...... 


Sandstone..... 


Dolomite..... 


Dolomite..... 


Depth to 
bedrock 


Feet 
10-100 


4-10 


10-100 


10-100 


10-100 


10-100 


4-10 


4-20 


2-4 


3-5 


Brief description of soil and site 


Well-drained sandy loams, on nearly 
level to sloping stream benches; 
underlain by loose sand and gravel 
at a depth between 1 and 2 feet. 


Moderately well drained to well drained, 
silty soils on nearly level to sloping 
alluvial fans and on the bottoms of 
narrow valleys. More than 40 inches 
thick. 


Somewhat poorly drained soil on nearly 
level stream benches; the surface 


layer is silt loam, the subsoil is silty” 


clay loam, and the substratum is 
silty orsandy. More than 40 inches 
thick. 


Well-drained soils on nearly level to 
sloping stream benches; underlain 
by loose sand at a depth of more 
than 2 feet. 


Well-drained soils on nearly level to 
sloping stream benches; the surface 
layer is loam, and the subsoil is sandy 
clay loam; underlain by loose sand 
at a depth between 2 and 3 feet. 


Very poorly drained soils on nearly 
level stream benches; underlain by 
loose sand at a depth of 1 foot or 
more; high water table. 


Well-drained soils on nearly level to 
sloping ridges in the uplands; the 
surface layer is silty, and the subsoil 
is silty clay loam that is underlain by 
silt. 


Well-drained soils on nearly level to 
sloping high stream benches; the 
surface layer is silty, and the subsoil 
is silty clay loam that is underlain 
by silt. 


Well-drained soils on sloping to steep 
ridges in the uplands; the surface 
layer is silt loam; the subsoil is 
clayey and is underlain by clayey 
material weathered from limestone 
bedrock. 


Well-drained soils on sloping to steep 
ridges in the uplands; the surface 
layer is silt loam; the subsoil is silty 
clay loam to clay and is underlain by 


Soil 


mm sr 


Burkhardt sandy loam, 0 to 2 percent slopes. 

Burkhardt sandy loam, 2 to 6 percent slopes. 

Burkhardt sandy loam, 2 to 6 percent slopes, moderately 
eroded. : 

Burkhardt sandy loam, 6 to 12 percent slopes, severely 
eroded. 


Chaseburg silt loam, 0 to 2 percent slopes. 
Chaseburg silt loam, 2 to 6 percent slopes. 


Curran silt loam. 


Dakota fine sandy loam, 0 to 2 percent slopes. 

Dakota fine sandy loam, 2 to 6 percent slopes. 

Dakota fine sandy loam, 2 to 6 percent slopes, moder- 
ately eroded. 


Dakota loam, 0 to 2 percent slopes. 
Dakota loam, 2 to 6 percent slopes. 
Dakota loam, 2 to 6 percent slopes, moderately eroded. 
Dakota loam, 6 to 12 percent slopes, moderately eroded. 


Dillon fine sandy loam. 


Downs silt loam, 2 to 6 percent slopes. 

Downs silt loam, 2 to 6 percent slopes, moderately 
eroded 

Downs silt loam, 6 to 12 percent slopes, moderately 
eroded. 


Downs silt loam, benches, 2 to 6 percent slopes, moder- 

' ately eroded. 

Downs silt loam, benches, 6 to 12 percent slopes, moder- 
ately eroded. 

Downs silt loam, benches, 12 to 20 percent slopes. 


Downs silt loam, benches, 12 to 20 percent slopes, 
moderately eroded. 

Downs silt loam, benches, 12 to 20 percent slopes, 
severely eroded, 

Downs silt loam, benches, 20 to 30 percent slopes, 
moderately eroded. 


Dubuque silt loam, 2 to 6 percent slopes, moderately 
eroded, 

Dubuque silt loam, 6 to 12 percent slopes. ` 

Dubuque silt loam, 6 to 12 percent slopes, moderately 
eroded, 

Dubuque silt loam, 12 to 20 percent slopes. 

Dubuque silt loam, 12 to 20 percent slopes, moderately 
eroded, 5 

Dubuque silt loam, 20 to 30 percent slopes. 

Dubuque silt loam, 20 to 30 percent slopes, moderately 
eroded, 


Dubuque silt loam, 30 to 45 percent slopes. 


Dubuque'silt loam, deep, 2 to 6 percent slopes. 
Dubuque silt loam, deep, 2 to 6 percent slopes, moder- 
ately eroded. 


Dubuque silt loam, deep, 6 to 12 percent slopes. 
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DdB 
- DdB2 


DdC2 


DeB2 
DeC2 
DeD 

DeD2 
DeD3 
DeE2 


DIB2 


DfC 
DfC2 


DfD 
DfD2 


DfE 
DfE2 


DfF 


DpB 
DpB2 


DpC 


See footnotes at end of table. 
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PEPIN COUNTY, WISCONSIN 


properties significant to engineering —Continued 


Wet consistence 


Slightly plastic. 
Slightly plastic. 
Slightly plastic. 


Slightly plastic. 


Slightly plastic. 


Slightly plastic. 
Plastic. 
Plastic. 


Slightly plastic. 
Slightly plastic. 
Nonplastic. 


Slightly plastic. 
Slightly plastic. 
Nonplastic. 


Slightly plastie. 
Nonplastic. 


Slightly plastic. 
Plastic. 
Slightly plastic. 


Slightly plastic. 
Plastic. 
Slightly plastic. 


Slightly plastic. 
Plastic. 
Very plastic. 


Slightly plastie to 
plastic. 

Plastic. 

Very plastic. 


Percolation 
rate 4 


Inches per hour 
2. 5-5. 0 


0. 8-2. 5 


oo 
Oo œ 
poto 
OU 


ooo 
ا‎ 

Soe 
Qo Q0 جه‎ 


ههه 
Qoo‏ 
| 
N‏ 
O cn‏ @ 


Seo 
qo 
I 
t 
= 


Pep 
مه‎ 
[ 
bo 
or Ot Ot 


Classification 
AASHO Unified 

A-2 - SM ait 
À-2........-.] SM-8C...... 
p NENNEN i MNT وعم عه‎ 
A-4---------- ME 
A-4_------ ML-CL...... 
A-4. سل‎ ML-CL.... . 
Lor NE CBee e 
A-7_---------- S 
D CU NU 

A-2_--------- 

A= e e 

A-4---------- 人 Se 
A-4--------- ML-CL.....- 
A-3---------- zig TERME 
LO MN WE 
p. C sn SP MNT 
A-4---------- ML-CL...... 
A-6__..------ MI-CL...... 
pL NE ML-CL...... 
As مع يد‎ ML-CL...... 
A-6__.------- ML-CL..---- 
Pc — ML-CL...... 
A-4---------- ML-CL...... 
| | ML-CL..-..- 
AST معدن ديدي‎ MH-CH..... 


Depth 
from 
surface 


404- 


0-12 
12-30 
30 4- 


0-12 


12-36 
36 + 


Horizon ? 


Moisture-supplying 
capacity ? 


Low to moderate. --| 


Low to moderate... 


Moderate 


Moderate.......... 


Moderate.......... 


Depth to 
water table ! 


Feet 
10-100 


5-100 


4-100 


5-100 


5-100 


100+ 


100+ 


100+ 


100+ 


SOIL SURVEY SERIES 1958, NO. 29 


Tanz 3.—Brief description of the soils and estimated 


Depth to Kind of 
bedrock bedrock 
Feet 


1-4 Dolomite..... 


10-100 | Sandstone.... 


2-4 Sandstone.... 


10-100 | Sandstone:... 


2-4 Sandstone... 


10-100 | Sandstone.... 


10-100 | Sandstone.... 


Brief description of soil and site 


clayey material weathered from lime- 
stone bedrock. 


Well-drained soils on sloping to steep 
ridges in the uplands; the surface 
layer is mixed silty to clayey mate- 
tial; the subsoil is clayey and is un- 
derlain by clayey material weathered 
from limestone bedrock, 


Poorly drained soil on nearly level flood 
plains of streams; the surface layer 
is silt loam, the subsoil is silty clay 
loam, and the substratum is coarse 
silt. 


Well-drained soils of sloping to steep 
valleys; the surface layer is silt loam, 
and the subsoil is silty clay loam; 
underlain by loose sand or sandstone 
pec roni at a depth between 2 and 3 

eet.. 


Excessively drained, sandy soils on 
nearly level to sloping stream bench- 
es; underlain by loose sand at a 
depth of more than 2 feet. 


Well-drained soils of sloping to steep 
valleys; underlain by loose sand or 
sandstone bedrock at a depth of more 
than 2 feet, 


Excessively drained, sandy soil on 
nearly level to sloping stream 
benches; underlain by loose sand at 
a depth of more than 2 feet. 


Moderately well drained to well drained, 
silty soil on the nearly level flood 
plains of streams. More than 40 
inches thick. 


Soil 


Dubuque silt loam, deep, 6 to 12 percent slopes, moder- 
ately eroded. 

Dubuque silt loam, deep, 12 to 20 percent slopes. 

Dubuque silt loam, deep, 12 to 20 percent slopes, mod- 
erately eroded. 

Dubuque silt loam, deep, 20 to 30 percent slopes. 


Dubuque silt loam, deep, 20 to 30 percent slopes, mod-. 


erately eroded. 


Dubuque soils, 6 to 12 percent slopes, severely eroded. 

Dubuque soils, deep, 12 to 20 percent slopes, severely 
eroded. 

Dubuque soils, deep, 20 to 30 percent slopes, severely 
eroded. ١ 


Ettrick silt loam, coarse silt substratum. ® 


"Gale silt loam, 6 to 12 percent slopes. 
Gale silt loam, 6 to 12 percent slopes, moderately eroded. 


Gale silt loam, 12 to 20 percent slopes. 
Gale silt loam, 12 to 20 percent slopes, moderately 
eroded, 


Gale silt loam, 12 to 20 percent slopes, severely eroded, 
¡Gale silt loam, 20 to 30 percent slopes. 


Gale silt loam, 20 to 30 percent slopes, moderately 
eroded, 

Gale silt loam, 20 to 30 percent slopes, severely eroded. 

Gale silt loam, 30 to 40 percent slopes. 


Gotham loamy fine sand, 0 to 2 percent slopes. 

Gotham loaniy fine sand, 2 to 6 percent slopes. 

Gotham loamy fine sand, 2 to 6 percent slopes, mod- 
erately eroded. 

Gotham loamy fine sand, 6 to 12 percent slopes. 

Gotham loamy fine sand, 6 to 12 percent slopes, mod- 
erately eroded. 


Hixton fine sandy loam, 2 to 6 percent slopes, mod- 
erately eroded. 

Hixton fine sandy loam, 6 to 12 percent slopes. 

Hixton fine sandy loam, 6 to 12 percent slopes, mod- 
erately eroded. 

Hixton fine sandy loam, 12 to 20 percent slopes. 

Hixton fine sandy loam, 12 to 20-percent slopes, mod- 
erately eroded. 

Hixton fine sandy loam, 20 to 30 percent slopes. 

Hixton fine sandy loam, 20 to 30 percent slopes, mod- 
erately eroded. 

Hixton fine sandy loam, 20 to 30 percent slopes, severely 
eroded. 

Hixton fine sandy loam, 30 to 45 percent slopes. 

Hixton fine sandy loam, 30 to 45 percent slopes, mod- 
erately eroded. ` 

Hixton fine sandy loam, 30 to 45 percent slopes, severely 
eroded. 


Hubbard loamy fine sand, 0 to 3 percent slopes. 


Huntsville silt loam. 
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Map 
symbol 


DpC2 


DpD 
DpD2 


DpE 
DpE2 


DsC3 
DtD3 


DtE3 


Hv 


See footnotes at end of table. 
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properties significant to engineering —Continued 


Depth Classification 
Depth to Moisture-supplying | Horizon 8 from Percolation Wet consistence 
water table ! capacity ? surface rate 4 
AASHO Unified 
Feet Inches Inches per hour 
100--| Low to moderate...| A.........- 0-7 AO CLs 0. 8-2. 5 | Plastic. 
Bases 7-30 | A-6 Ch... معدن‎ 0. 2-0. 8 Plastic. 
(人 30 十 | A-7_---------- MH-CH..... . 05-0. 2 Very plastic. 
1-3 High. se Re fol 0-12 | A-4.......... ML-CL...... 2. 5-5. 0 Slightly plastie. 
Biz 12-36 | A-6, A-7... ب‎ CL-CH...... 0. 8-2. 5 | Plastic. 
[c مه‎ 36--| A-6---------- مده مع و وطن‎ 0. 2-0.8 | Plastic. 
100--| Moderate.......... PE 0-12 | A-4........-- ML-CL...... 0.8-2.5 | Slightly plastic. 
B: oes 12-36 | A-6.......... CL 0.8-2.5 | Plastic. 
op 36 十 | À-3.........- i A ور عد‎ 0. 8-2.5 | Nonplastic. 
5-100 0-10 5. 0-10 Nonplastic. 
10-30 5. 0-10 Nonplastic. 
30+ 5. 0-10 Nonplastic. 
100+-| Low to moderate... 0-10 A-2_--------- NM 0. 8-2.5 Nonplastic. 
10-30 | A-2.......... SP-8M...... 0. 8-2. 5 Nonplastic. 
30 十 | A-3---------- SPs 5. 0-10 Nonplastic. 
10-100 EOW eas A ROE) 5. 0-10 Nonplastic. 
|; Vt 5. 0-10 Nonplastic. 
(Se 5. 0-10 Nonplastic. 
4-10 0-24 | A-4.......... ذا‎ 0.8-2.5 | Slightly plastic. 
24+] A~4_--------- ML-CL...... 0. 8-2.5 | Slightly plastic. 
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Tarim 3.—Brief description of the soils and estimated 


Kind of 
bedrock 


Sandstone.... 


Sandstone _ 


Sandstone or 
dolomite. 


Sandstone -_ 


Sandstone _ -. 


Sandstone - - - - 


Sandstone... 


Sandstone.... 


Sandstone... 


Sandstone.... 


Depth to 
bedrock 


Feet 
10-100 


4-10 


4-10 


10-100 


10-100 


10-100 


10-100 


10-100 


10-100 


10-100 


Brief description of soil and site 


Moderately well drained soils on nearly 
level to sloping stream benches; the 
surface layer is silt loam, the subsoil 
is silty clay loam, and the underlying 
material is silty to a depth of 40 
inches or more. 


Moderately well drained to well drained, 
silty soils on nearly level to sloping 
alluvial fans and on the bottoms of 
PAON valleys. More than 40 inches 
thick. 


Well:drained, sloping to steep soils of 
valleys; the surface layer is silt loam, 
the subsoil is light silty clay loam, 
and the substratum is silty. More 
than 40 inches thick. 


Moderately well drained to somewhat 
poorly drained, mixed sandy and 
silty material on the nearly level 
flood plains of streams, More than 
40 inches thick. 


Mixed sandy and silty material on the 
nearly level flood plains of streams; 
has a high water table. More than 
40 inches thick. 


Somewhat poorly drained to poorly 
drained soil material on nearly level 
stream benches; underlain at a depth 
between 2 and 3 feet by loose sand 
that contains strata of loamy and 
clayey materials. ; 


Poorly drained to very poorly drained 
soil material on nearly level stream 
benches; underlain at a depth be- 
tween 2 and 3 feet by loose sand that 
contains strata of loamy and clayey 
materials. 


Moderately well drained to well 
drained soils on sloping stream 
benches; the surface layer is silt 
loam, the subsoil is silty clay loam, 
and the substratum is clayey. 


Well-drained soils on nearly level to 
sloping stream benches; underlain 
by loose sand at a depth of more 
than 2 feet. 


Somewhat poorly drained soil on 
„nearly level stream benches; the 
substratum is loose and sandy. 


Soil 


Jackson silt loam, 0 to 2 percent slopes. 

Jackson silt loam, 2 to 6 percent slopes. 

Jackson silt loam, 2 to 6 percent slopes, moderately 
eroded. 

Jackson silt loam, 6 to 12 percent slopes. 

Jackson silt loam, 6 to 12 percent slopes, moderately 
eroded. 

Jackson silt loam, 6 to 12 percent slopes, severely 
eroded. 


Judson silt loam, 0-to 2 percent slopes. 
Jud&on,silt loam, 2 to 6 percent slopes. 
Judson silt loam, 6 60١12 percent slopes. 


Lindstrom silt loam, 6 to 12 percent slopes. 

Lindstrom silt loam, 6 to 12 percent slopes, moderately 
eroded. 

Lindstrom silt loam, 12 to 20 percent slopes. 

Lindstrom silt loam, 12 to 20 percent slopes, moderately 
eroded. . 

Lindstrom silt loam, 20 to 30 percent slopes. 

Lindstrom silt loam, 20 to 30 percent slopes, moderately 


eroded: š 


Loamy alluvial land. 


Loamy alluvial land, wet. 


“Loamy wet terrace land. 


Loamy very wet terrace land. 


Medary silt loam, 0 to 2 pereent slopes.5 
Medary silt loam, 2 to 6 pereent slopes.5 


Meridian fine sandy loam, 0 to 2 percent slopes. 

Meridian fine sandy loam, 2 to 6 pereent slopes. 

Meridian fine sandy loam, 2 to 6 percent slopes, mod- 
erately eroded. 

Meridian fine sandy loam, 6 to 12 percent slopes. 

Meridian fine sandy loam, 6 to 12 percent slopes, 
moderately eroded. 


Meridian fine sandy loam, 6 to 12 percent slopes, 


severely eroded. 
Meridian fine sandy loam, 12 to 20 percent slopes, 
moderately eroded. 


Moroeco loamy fine sand. 
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Lw 


Lx 


Ly 


MdA 
MdB 


MeA 
MeB 
MeB2 


MeC 
MeC2 


MeC3 
MeD2 


Mo. 


See footnotes at end of table. 
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Wet consistence 


Slightly plastic. 
Plastic. 
Slightly plastic. 


Slightly plastic. - 
Slightly plastic. 


Slightly plastic. 
Plastic. . 
Slightly plastic. 


Slightly plastic. 
Slightly plastic. 


Slightly plastic. 
Slightly plastic. 


Nonplastie. 
Plastic. 


Nonplastic. 
Plastic. 


Slightly plastic. 
Plastic to very plastic. 
Very plastic. 


Nonplastic. 
Nonplastie^ 
Nonplastic. 


Nonplastic. 
Nonplastic. 


Percolation 
rate 4 


02-08 
0. 2-0. 8 


Inches per hour 
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PEPIN COUNTY, WISCONSIN 


Classification 


Unified 


LASTS IL. OL-CH...... 
CH 


AASHO 


Depth 
from 
surface 


Inches 
0-12 
12-36 
364- 


0-10 
104- 


0-10 
104- 


0-24 
244- 


0-24 
24 十 


0-i0 
10-30 
30+ 


0-10 
10-80 
30+ 


0-8 
8+ 


Moisture-supplying | Horizon 3 


capacity ? 


Moderate to high...| A---------- 


Moderate to high... 


Moderate---------- y UNSEREM SEATS: 


Moderate to high... 


Moderate to high... 


Moderate---------- š 


Low to moderate... 


Moderate---------- 


properties significant to engineering—Continued 


Depth to 
water table ! 


Feet 
5-100 


4-100 


10-1004- 


1-3 


10-100 


10-100 


4-10 


684-153—64— —4 


Brief description of the soils and estimated 


Kind of 
bedrock 


Sandstone.... 


Sandstone.__. 


Sandstone... 


Sandstone.... 


Sandstone.... 


Sandstone.... 


Sandstone or 
dolomite. 


Depth to 
bedrock 


Feet 
2-4 


2-4 


1-2 


10-100 


4-10 


SOIL SURVEY SERIES 1958, NO. 29 


TABLE 3 


Brief description of soil and site 


Well-drained soils on the sloping to 
steep sides of valleys; underlain by 
fine-grained sandstone at a depth of 
more than 2 feet. 


Well-drained soils on th: sloping to 
steep sides of valleys; underlain by 
fine-grained sandstone at a depth of 
more than 2 feet. 


Well-drained soils on the sloping to 
steep sides of valleys; the surface 
layer is loam, the subsoil is heavy 
loam, and the substratum is fine- 
grained sandstone; the substratum 
15 at a depth of more than 2 feet. 


Well-drained soils on the sloping to 
steep sides of valleys; the surface 
layer is silt loam, the subsoil is silty 
clay, and the substratum is fine- 
grained sandstone; the substratum 
is at a depth of more than 2 feet. 


Well-drained soils on sloping to steep 
ridges in the uplands; the surface 
layer is sandy loam; the subsoil is 
loam and is underlain by hard sand- 
Dre bedrock at a depth of less than 

eet. 


Somewhat poorly drained, silty soil on 
the nearly level flood plains of 
streams. More than 40 inches thick. 


Well-drained soils on sloping ridges in 
the uplands; the surface layer and 
subsoil are silt loam and the sub- 
stratum is clay loam. 


Soil 


Norden fine sandy loam, 2 to 6 percent slopes, mod- 
erately eroded. 

Norden fine sandy loam, 6 to 12 percent slopes. 

Norden fine sandy loam, 6 to 12 percent slopes, mod- 
erately eroded. 

Norden fine sandy loam, 6 to 12 percent slopes, severely 
eroded. 

Norden fine sandy loam, 12 to 20 percent slopes. 

Norden fine sandy loam, 12 to 20 percent slopes, mod- 
erately eroded. 

Norden fine sandy loam, 12 to 20 percent slopes, 
severely eroded. 

Norden fine sandy loam, 20 to 30 pereent slopes. 

Norden fine sandy loam, 20 to 30 percent slopes, 
moderately eroded. 


Norden fine sandy loam, dark surface variant, 2 to 6 
percent slopes, moderately eroded. 

Norden fine sandy loam, dark surface variant, 6 to 12 
percent slopes, moderately eroded. 


Norden loam, 12 to 20 percent slopes, moderately 
eroded, 

Norden a 20 to 30 percent slopes. 

Norden loam, 20.to 30 percent slopes, ñioderately 


eroded, 


"Norden silt loam, 2 to 6 percent slopes. 


Norden silt loàm, 2 to 6 percent slopes, moderately 
eroded. 
Norden silt loam, 6 to 12 percent slopes. 


-Norden silt loam, 6 to 12 percent slopes, moderately 


eroded. 

Norden silt loam, 6 to 12 percent slopes, severely 
eroded. 

Norden silt loam, 12 to 20 pereent slopes. 

Norden silt loam, 12 to 20 percent slopes, moderately 


eroded. 

Norden silt loam, 12 to 20 percent slopes, severely 
eroded. 

Norden silt loam, 20 to 30 percent slopes. 

Norden silt loam, 20 to 30 percent slopes, moderately 
eroded. 

Norden silt loam, 20 to 0 percent slopes, severely 
eroded. 

Norden silt loam and loam, 30 to 40 percent slopes. 

Norden silt loam and loam, 30 to 40 percent slopes, 
moderately eroded. 


Northfield very fine sandy loam, 2 to 6 percent slopes, 


Northfield very fine sandy loam, 2 to 6 percent slopes, 
m moderately eroded. 


` Orion silt loam. 


Otterholt silt loam, loamy substratum, 2 to 6 percent 


slopes. 

Otterholt silt loam, loamy substratum, 2 to 6 pereent 
slopes, moderately eroded. 

Otterholt silt loam, loamy substatum, 6 to 12 percent 
slopes, moderately eroded. 
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Map 
symbol 


NIB2 


NIC 
NfC2 


NfC3 


NID 
NfD2 


NfD3 


NfE 
NfE2 


NgB2 
NgC2 


NoD2 


NoE 
NoE2 


NrB 
NrB2 


NrC 
NrC2 


NrC3 


NrD 
NrD2 


NrD3 


NrE 
NrE2 


NrE3 


NsF 
NsF2 


NvB 
NvB2 


OsB 
OsB2 
OsC2 


See footnotes at end of table. 
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PEPIN COUNTY, WISCONSIN 


properties significant to engineering Continued 


Wet consistence 


Slightly plastic. 
Plastic. 
Plastic. 


Slightly plastic. 
Slightly plastic. 
Slightly plastic. 


Slightly plastic. 
Slightly plastic. 
Slightly plastic. 


Slightly plastic. 
Plastic. 
Slightly plastic, 


Slightly plastic. 
Slightly plastic. 
Nonplastic. 


Slightly plastic. 
Slightly plastic. 


Slightly plastic. 
Plastic. 
Plastic. 


Classification 


_| Percolation 


rate t 


Inches per hour 
0. 5 


وه 
oo‏ 
wo‏ 
on‏ 


eot 
oo 
1 
t2 
o 


AASHO Unified 
A4 rs | MI-CL...... 
P MES مي انا‎ 
A-6 MT 
| OM 
rE Loss. MI-OL...... 
A-2 77. Na 
AL أل‎ SOs 
A-4_._.___---| MI-OL...-.- 
PN SM_______-_- 
A-4_...-..---| MI-OL...... 
A-6, À-7..... CE. e iunc 
ا‎ SM ......- 
عد ددر م فخ‎ 8M.____ 
KA Lions SM-SC....-- 
ملقم‎ SP 
A-4---------- NERE 
A A MI-CL...... 
FOR | eee 
A-6- MI-OL 
E تح لسعو‎ 


Depth 
from 
surface 


0-10 
10-30 
304- 


0-10 
10-36 
36 十 


, 0-10 
10-36 
364- 


Horizon š 


.Moisture-supplying 
capacity ? 


Moderate.......... 


Moderate.......... 


Moderate. ........- 


Moderate.......... 


Depth to 
water table ! 


Feet 
100+ 


100+ 


1004- 


100 十 


SOIL SURVEY SERIES 1958, NO. 9 


Tare 3.—2 rief description of the soils and estimated 


Kind of 
bedrock 


Sandstone.. =- 


Sandstone.... 


Sandstone ..... 


Sandstone .... 


Sandstone.... 


Sandstone - - - 


Sandstone. - - 


Sandstone.... 


Seaton, sand- 
stone or 
dolomite; 
Fayette, 
dolomite. 


Depth to 
bedrock 


Feet 
10-100 


10-100 


10-100 


10-100 


10-100 


10-100 


10-100 


10-100 


4-10 


Brief description of-soil and site 


Partly decayed organic material in de- 
pressions on the flood plains of 
streams; high water table. More 
than 40 inches thick. 


Partly decayed organic material. in 
depressions on the flood plains of 
streams; high water table; 18 to 40 
inches thick. 


Excessively drained, sandy soils on 
nearly level to sloping ‘stream 
benches; the subsoil and substratum 
are loose and sandy. 


Moderately well drained, sandy soil on 
nearly level to gently sloping stream 
benches; the substratum is loose and 
sandy. 


Well-drained soils on nearly level to 
sloping stream benches; the surface 
layer is silt loam, and the subsoil is 
silty clay loam; underlain by silty 
material at a depth of 40 inches. 


Excessively drained, mixed sandy and 
silty material on the nearly level 
flood plains of streams. 


Somewhat poorly drained soil on nearly 
level stream benches; the surface 
layer is silt loam, and the subsoil is 
silty clay loam; underlain by silty 
material at a depth of 40 inches. 


Excessively drained, sandy material on 
the nearly level flood plains of 
streams. More than 40 inches thick. 


Well-drained soils, more than 40 inches 
thick, on sloping to steep ridges in the 
uplands; the surface layer is silt 
loam; the Seaton soils have a subsoil 
of silt loam to heavy silt.loam and a 
substratum of coarse silt; the Fayette 
soils have a subsoil of silty clay loam 
and a substratum of silt. 


Soil 


Peat and muck, deep. 
Peat and muck, shallow. 


Plainfield loamy fine sand, 0 to 2 percent slopes. 
Plainfield loamy fine sand, 2 to 6 percent slopes. 
Plainfield loamy fine sand, 2 to 6 percent slopes, eroded, 
Plainfield loamy fine sand, 6 to 12 percent slopes. 
Plainfield loamy fine sand, 6 to 12 percent slopes, 
eroded. 
Plainfield loamy fine sand, 12 to 20 percent slopes. 
Plainfield loamy fine sand, 12 to 20 percent slopes, 
eroded. 


Plainfield loamy fine sand, mottled subsoil variant, 0 
to 2 percent slopes. 


Richwood silt loam, 0 to 2 percent slopes. 
Richwood silt loam, 2 to 6 percent slopes. 


Riverwash. 


Rowley silt loam. 


Sandy alluvial land. 


Seaton and Fayette silt loams, uplands, 2 to 6 percent 

slopes. 

Seaton and Fayette silt loams, uplands, 2 to 6 percent 
slopes, moderately eroded. 

Seaton and Fayette silt loams, uplands, 6 to 12 percent 
slopes. : 

Seaton and Fayette silt loams, uplands, 6 to 12 percent 
slopes, moderately eroded. 


‘Seaton and Fayette silt loams, uplands, 6 to 12 percent 


slopes, severely eroded. 

Seaton and Fayette silt loams, uplands, 12 to 20 percent 
slopes. 

Seaton and Fayette silt loams, uplands, 12 to 20 percent 
slopes, moderately eroded. ` j 

Seaton and Fayette silt loams, uplands, 12 to 20 percent, 
slopes, severely eroded. 

Seaton and Fayette silt loams, uplands, 20 to 30 percent 
slopes. 

Benton and Fayette silt loams, uplands, 20 to 30 percent 
slopes, moderately eroded. 

Seaton and Fayette silt loams, uplands, 20 to 30 percent 
slopes, severely eroded. 
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Map 
symbol 


Pa 


Pb 


Ro 


Sa 


SeB 
SeB2 
SeC 
SeC2 
SeC3 
SeD 
SeD2 
SeD3 
SeE 
SeE2 
SeE3 


See footnotes at end of table. 
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properties significant to engineering — Continued 
— mius. ير‎ A Oo ON ee 


Depth Classification 
Depth to Moisture-supplying | Horizon 3 from 5 Percolation Wet consistence 
water t&ble ! capacity ? surface rate + 
AASHO Unified 
Feet Inches Inches per hour 
0-1 High. 26222222455 人 0-8 人 1 ع د ددع‎ 0. 5 十 | Nonplastic. 
Ca pares 8+ | (0)----------- 人 2. 5-5.0 Nonplastic. 
0-1 Highs eee P Stam Sal 1 0-18 | (9........... o 0. 5--| Nonplastic. 
(BRE 18+] (........... SB 10+] Nonplastic. 
10-100 开颜 二 ا‎ 0-8 A-2_--------- 8511-2 موت دمو د‎ 5. 0-10 Nonplastic. 
o E 8 十 | A-3....--...- SP... cil 104- | Nonplastic， 
5-20 LOWS ka Aes 0-8 A SM: 22د‎ ss 5. 0-10 Nonplastic. 
(e 8+ i ددم ا عمد لحار‎ N —— 104- | Nonplastic. 
5-100 Moderate. ......... د‎ 0. 8-2. 5 Slightly plastic. 
Blaze 0. 8-2. 5 Plastic. 
C 0. 8-2. 5 Plastic. 
3-10 Very low. --------- 1ش‎ 0-40--| A-1 to A-2...| GP, GM 10--| Nonplastic. 
3-100 BIER sass A 0. 8-2. 5 Slightly plastic. 
Beza 0. 2-0. 8 Plastic. 
[cc 0.2-0.8 | Plastic.. 
4-10 LOW ی وم دوقع ص ده عد‎ 0-5 E SM ae 2. 5-5.0 | Nonplastic. 
(GN 5 十 | A-83........-- SBP 104-| Nonplastic. 
100--| Moderate._....-.--}| A---------- 0-12 | A-4.........- Seaton, ML; 0.8-2.5 | Slightly plastic. 
Fayette, 
CL. 
Danu c z 12-40 | Seaton, A-4; | CL.......... 0.8-2.5 | Seaton, slightly plas- 
Fayette, tic; Fayette, plas- 
A-6. tic. 
起 40 十 | Seaton, A-4; | CL......-..- 0.8-2.5 | Seaton, slightly 
Fayette, plastic; Fayette, 
À-6. plastic. 


SOIL SURVEY SERIES 1958, NO. 29 


Tanz 3.—Brief description of the soils and estimated 
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Kind of 
bedrock: 


Sandstone 
or dolomite. 


Sandstone.... 


Sandstone.... 


Sandstone or 
dolomite. 
Sandstone. ... 


Sandstone. ...|. 


Sandstone.... 


Sandstone. ... 


Depth to 
bedrock 


Feet 
4-10 


10-100 


10-100 


(*) 
10-100 
10-100 


10-100 


Brief description of soil and site 


Well-drained soils, more than 40 inches 
thick, in sloping to steep valleys; the 
surface layer is silt loam; the Seaton 
soils have a subsoil of silt loam to 
heavy silt loam and a substratum of 
coarse silt; the Fayette soils have a 
subsoil of light silty clay loam and a 
substratum of silt. 


Excessively drained, sandy soils on 


nearly level to sloping stream 
benches; underlain by loose, sandy 
material. 


Excessively drained, sandy soils on 
nearly level ta sloping stream 
benches; underlain by loose, sandy 
material. 


Well-drained, mixed sandy and silty 
material on steep valley slopes; many 
scattered rocks and outcrops of 
bedrock. 


‘Well-drained soil material on steep 


stream benches; generally underlain 
by loose sand at a depth of more 
than 2 feet. 


١ ‘Excessively drained, sandy material on 


steep stream benches; generally 
underlain by loose sand at a depth 
between 1 and 2 feet, 


Moderately well drained soils on nearly 
level to sloping stream benches; the 
surface layer is silty, the subsoil is 
silty clay loam, and the substratum 
is silty to a depth of 40 inches or 
more. 


Well-drained fine sandy loams on the 
sloping to steep sides of valleys; un- 
.derlain by fine-grained sandstone. 


See descriptions of Noraen fine sandy 
loam and Urne fine sandy loam. 


Soil 


Seaton and Fayette silt loams, valleys, 2 to 6 percent 


slopes. 

Scaton and Fayette silt loams, valleys, 6 to 12 percent 
slopes. . 

Seaton and Fayette silt loams, valleys, 6 to 12 percent 
slopes, moderately eroded. 

Seaton and Fayette silt loams, valleys, 12 to 20 percent 
slopes 

Seaton and Fayette silt loams, valleys, 12 to 20 percent 
slopes, moderately eroded. 

Seaton and Fayette silt does valleys, 12 to 20 percent 
slopes, severely eroded. 

Seaton and Fayette silt loams, valleys, 20 to 30 percent 
slopes. 

Seaton and Fayette silt loams, valleys, 20 to 30 percent 
Slopes, moderately eroded. 

Seaton and Fayette silt loams, valleys, 20 to 30 percent 
slopes, severely eroded. 


Sparta fine sand and Dune land. 


Sparta loamy fine sand, 2 to 2 percent slopes. 
Sparta:loamy fine sand, 2 to 6 percent slopes. . 
Sparta-loamy fine sand, 2 to 6 percent slopes, eroded. 
Sparta loamy fine sand, 6 to 12 percent slopes. 

Sparta loamy fine sand, 6 to 12 percent slopes, eroded. 
Sparta loamy fine sand, 12 to 20 percent slopes, eroded. 


Steep stony and rocky land. 


Terrace escarpments, loamy. 


| Terrace'escarpmenvs, sandy. 


| Toddville silt loam, 0 to 2 percent slopes. 


'Toddvillé silt loam, 2 to 6 percent slopes, 


Urne fine sandy loam, 30 to 45 percent slopes. 

Urne fine sandy loam, 30 to 45 percent slopes, moder- 
ately eroded. 

Urne fine sandy loam, 30 to 45 percent slopes, severely 
eroded, 


Urne and Norden fine sandy loams, 2 to 6 percent slopes, 
moderately eroded. 


Urne and Norden fine sandy loams, 6 to 12 percent 
slopes, moderately eroded. 

Urne and Norden fine sandy loams, 6 to 12 percent 
slopes, severely eroded. 

Urne and Norden fine sahdy loams, 12 to 20 percent 


slopes 

Urne and Norden fine sandy loams, 12 to 
slopes, moderately eroded. 

Urne and Norden fine sandy loams, 12 to 
slopes, severely eroded. 


20 percent 
20 percent 


Map 
symbol 


SfB 
50 
SfC2 
SfD 
SfD2 
SfD3 
SIE 
SfE2 
SfE3 


Tm 


ToB 


UfF 
UfF2 


UfF3 


UnB2 
UnC2 
UnC3 
UnD 

UnD2 
UnD3 


See footnotes at end of table. 
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Wet consistence 


Seaton, slightly plas- 
tie; Fayette, plas- 
ie. 


Seaton, plastic; 
Fayette, plastic. 

Seaton, plastic; 
Fayette, plastic. 


Nonplastic. 
Nonplastic. 


Nonplastie. 
Nonplastie, 


(9). 


1 (Q) 


Nonplastic, 


Slightly plastic. 
Plastic. 
Plastic. 


Slightly plastic. 
Slightly plastic. 


Percolation 
rate 4 


Inches per hour 
0. 5 


0. 8-2. 5 
0. 8-2. 5 


t 
mom 
C QO c 


e 
oo 
ST 
ao 


PEPIN COUNTY; WISCONSIN 


properties significant to engineering—Continued 


Depth Classification 
Moisture-supplying | Horizon š from 
capacity ? surface 
AASHO Unified 
Inches 
Moderate---------- 人 2 Seaton，A=4; ML... 
Fayette, 
—6. 
B4. i 12-40 | A-6.......... 01 
LONE 40 十 | A-6---------- Seaton, CL; 
Fayette, 
ML-CL 
Very low__--..---- ددم‎ ses an 0-10 | A-3.......... BP.iscosessas 
Qc 40 十 | A-3...-.----- SP----------- 
TON asss 2 EEE 0-18 | A-2 SM.......... 
Case 18 十 | A-3---------- BB دم صو‎ 
senescence اعد و‎ ().-......- (9.....-- | C ده‎ see ss 
Moderate.......... (LES 人 (i) mc EA (By or cor 
Uu ةك ع‎ asa (js (D. iesu (2 EE O): usss sss 
Moderate to high...) A--------- 0-12 P. GILL ML-CL...... 
ji: PN 12-40 A-7---------- (DA بد دنا‎ Gs sas 
PRU NUR 40 十 | A-7..........| CL.......... 
Moderate---------- 0-0 A-2.--------- ا‎ -= 
人 10 十 | A-2......... SM_---------- 


Depth to 
Water table ! 


Feet 
Seaton, 100+; 
Fayette, 10 to 
100+. 


10-100 


10-100 


100+ 


10-100 


10-100 


100-- 


SOIL SURVEY SERIES 1958, NO. 29 


TABLE 3.—Brief description of the soils and estimated 
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Kind of 
bedrock 


Sandstone. ___ 


Sandstone.... 


Sandstone.... 


Sandstone.... 


Sandstone. ... 


Depth to 
bedrock 


Feet 


10-100 


10-100 


10-100 


10-100 


10-100 


the - surface. 


Brief description of soil and site 


Poorly drained, silty soil, 1 to 3 feet 
thick, on the "nearly level flood plains 
-of streams; underlain By organic 
material; high water table. 


Moderately well drained, sandy soil on 
nearly level stream benehes; under- 
‘lain by loose sand at a depth’ of more 
‘than 1 foot: 


Well-drained isoils on nearly level to 
sloping stream benches; the surface 
layer is silty, and the subsoil is silty 


clay loam; underlain by loose sand at. 


a depth of more than. 2 feet. 


Somewhat poorly drained soil on nearly 
level stream. benches; 
layer is silt loam, the subsoil is silty 
clay loam, . and "the substratum is 
clayey. 


Poorly drained soil on nearly level 
‘stream benches; the surface layer is 
‘silt loam, the subsoil is silty. clay 
loam, and the substratum is clayey. 


Soil 


Urne and Norden fine sandy loams, 20 to 30 -percent 
. slopes. 


T- Urne and Norden fine sandy loams, 20 to 30 percent 


slopes, moderately eroded. 
Urne and Norden fine sandy loams, 20 to 30 percent 
slopes, severely eroded. 


-Wallkill silt loam. 


Watseka loamy fine sand. 


Waukegan silt loam, 0 to 2 percent slopes. 

Waukegan silt loam, 2 to 6 percent slopes. 

Waukegan silt loam, 2 to 6 percent slopes, moderately 
eroded. 

Waukegan silt-loam, 6 to 12 percent slopes, moderately 
eroded. 


Zwingle silt loam. 5 


Zwingle silt loam, poorly drained variant. 


Map 
symbol 


UnE 
UnE2 
UnE3 


Wa 


Wf 


Zw 


excess of the wilting coefficient held in a soil. , against the force of 


gravity. 


3 A refers to the surface layer, or plow layer; B refers to the 


subsoil; C refers to the parent material, or the underlying material. 


1 Refers to seasonal and fairly. stable high water tables; in some 
soils depth to the water table is fairly. constant throughout the 


year, but in others it varies according to seasonal precipitation. 


2 Refers to the ability of the soils ito hold and release moisture 


for the growth of plants. It is the water available for plants, in 
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Fp rer ا ا ا‎ aaa 


Wet consistence 


Slightly plastic. 
Nonplastic. 


Nonplastic. 
Nonplastic. 


Slightly plastic. 
Plastic. 
Nonplastic. 


Slightly plastic. 
Plastic. 
Very plastic. 


Plastic. 
Plastic. 
Very plastic. 


Percolation 
rate 4 


Inches per hour 


8-2. 5 
8-2.5 


e oc 
T 
L 
[e] 


هه 
P‏ 
Y‏ 
ao‏ 


ese 
T 
N 
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PEPIN COUNTY, WISCONSIN 


properties significant to engineering—Continued 


Depth Classification 
Horizon ? from 
surface 
AASHO Unified 
Inches 
AS ct 0-30 | A-4.........- ML.......... 
人 30 十 | @)_---------- Eee 
عد عن‎ 0-12 Aaaa SM.......... 
Oe 12 十 | A-3........-- SP... Iles 
| RR 0-12 A= وت دن ا‎ ML.........- 
Beierse 12-36 | A-7......-..- [o] بع عم‎ a 
c 36 十 | A-3__--.----- SP. 22 
p 0-10 | A-4..........| MI-CL...... 
كلا‎ —— 10-30 A-6____------ OL 
Cee tees 380+] A-7---------- CH, CL...... 
ع‎ 0-10 A-7---------- MD: ¿za as 
122 حت‎ sssi 10-36 ASS (O REE 
[o EE 86+ | A-7---------- CHES 


Moisture-supplying 
capacity 3 


Moderate to high... 


TW kusapas 


Moderate---------- 


Depth to 
water table ! 


Feet 


3-10 


4-20 


10-100 


5-100 


5-100 


4 The rate given for the surface layer is that of infiltration into per hour expresses the permeability of the horizon. 
the uneroded surface soil; for eroded soils the rate is about one- 
third less; for horizons beneath the surface layer, the rate in inches 


5 To include test data shown in table 5. 
* Does not apply or is vàriable. 
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as & source of topsoil and of sand, gravel, and stone; and 
for suitability for subgrade material for pavements and 
for use in various kinds of construction; and for suit- 
ability for use for private sewage disposal systems, pond 
sites, terraces, diversions, and irrigation. The kind of 
drainage or the need for drainage also is shown. 


Engineering interpretations 


In table 4 the soils of the county are rated according 
to their suitability for engineering construction. The 
ratings given include به‎ rating for prp mem d to frost 
heaving and erosion; for suitability of the soil material 


Taste 4.—Suitability and characteristics of the soils 


Suitability as a source of— 


Subgrade material for 
pavements ! 


Subsoil poor, large 
volume change; sub- 
stratum good, small 
volume change and 
good stability. 


Poor; unstable at all 
moisture contents and 
has low bearing 
capacity when wet. 


Subsoil poor and has high 
volume change; 
elastic; substratum 
poor; unstable at all 
moisture contents. 


Excellent to good for all 
types of pavement 
when confined. 


Subsoil fair, stable when 
dry; substratum 
excellent, highly 
stable at all moisture 
contents. 


Poor; relatively unstable 
at all moisture con- 
tents; low stability 
and low bearing 
capacity when wet. 


Subsoil poor, has high 
volume change and is 
elastic; substratum 
poor because it is 
generally unstable at 
all moisture contents. 


Subsoil good, small 
volume change and 
good stability; sub- 
stratum good; has no 
volume change and is 
suitable for all types 
of pavement when 
confined, 


Substratum good, has 
no volume change and 
is suitable for all types 
of pavement when 
confined. 


Sand, gravel, 
and stone š 


Not suitable... 


Not suitable ____ 


Questionable 
below & 
depth of 34 
to 4 feet. 


Suitable for 
sand. 


Suitable for 
sand. 


Not suitable... 


Questionable 
below a 
depth of 314 
to 4 feet. 


Suitable for 
sand. 


Suitable for 
sand. 


Not suitable... 


Fair to good for 
the fine sandy 
loams; good 
for the loams. 


Fair to good.... 


Stight to 
high. moderate. 


Slight to 
high. moderate. 


Slight to _. 
moderate. 


Moderate....... 


Slight to 
moderate. 


Susceptibility to— 


Frost heaving ! 


Moderate to very 


Moderate to very 
high. 


Moderate to very 


Slight to none.......| Severe 


Slight to high in 
the B horizon, 
and slight to none 
in the C horizon. 


Moderate to very 
high, 


Moderate to high....| Slight to 
moderate. 


Slight to high in the 
horizon of the 

fine sandy loams, 
and moderate to 
high in the B 
horizon of the 
loams; slight to 
none in the C 
horizon of all the 
Soils. 


Slight to moderate...| Slight. 


Soil series, miscellaneous 
land types, and soil symbols 


Almena (AmB2) ...........- 


Arenzville (Ar).------------ 


Bertrand (BeA, BeB, BeB2, 
BeC, BeC2, BeC3, BeD2, 
BeD3). 


Boone (BnB, BnB2, BnC, 
BnC2, BnD2, BsD3, BsF). 
Burkhardt (BuA, BuB, BuB2, 


BuC3) 


Chaseburg (CaA, CaB)......- 


Curran (Cu)... VL Lll clus 


Dakota (DaA, DaB, DaB2, 
DbA, DbB, DbB2, DbC2), 


ن تمدام عات ...... Dillon (Dc)‏ 


See footnotes at end of table. 
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engineering. Therefore, in determining the suitability 
of the soils for highways, the kind of material and drain- 
age must be considered carefully. i 
are the depth to bedrock and the kind of bedrock, which 
determine the ease or difficulty of construction work. 


Also to be considered 


PEPIN COUNTY, WISCONSIN 


Specific features or characteristics of soils that may 
affect the selection, design, or application of treatment 
measures, and suitability ratings for specific purposes are 
considered in table 4. or example, soils that erode easily 
or that are poorly drained present special problems in 


of Pepin County, Wis., for engmeering construction 


Remarks 


Somewhat 
poorly 
drained, 


Subject to 
overflow. 


Subject to 
overflow. 


Very droughty. 


Droughty. 


Subject to 
overflow. 


Somewhat 
poorly 
drained. 


The fine sandy 
loams are 
droughty. 


High water 
table. 


Kind of 
drainage or 
need for ° 


Not needed... 


Not needed... 


Not needed... 


Not needed... 


Not needed... 


Not needed... 


Subsurface.... 


Not needed... 


Open ditch... 


Suitability of the soil material for— 


Foundations for low Private sewage Pond sites 9 Terraces and Irrigation 8 
buildings * disposal systems diversions 7 

Good; high bearing Questionable; Suitable; semi- Suitable...... Good. ......- 
value, low com- fluctuating water pervious sub- 
pressibility, and table and variable stratum has high 
moderately high bulk density. stability and 
Shear strength. small volume 

change. 

Fair; subject to frost Questionable; over- Fair; bottom of Suitable...... Very good.... 
heaving and loss of flow may flood reservoir should 
strength on filter field. be compacted. 
thawing. 

Fair; subject to frost Suitable; ‘care is Fair; seal blanket Suitable...... Very good.... 
heaving and needed to prevent. required over 
liquefaction, but infiltration of silt sandy substratum. 
has fair shear Anto drain fields. 1 
strength. 

Good; sand has good Suitable; rapidly Not suitable; very Not suitable..| Not suitable... 
Shear strength and permeable. pervious and too 
no volume change porous to hold 
when wet. water. 

Good; has good shear | Suitable; free Not suitable; very Not suitable. -| Good. ......- 
strength, negligible draining at a pervious. 
compressibility, and depth of more 
no volume change. than 20 inches. 

Fair; in places Questionable; over- | Fair; bottom should | Suitable... .... Very good.... 
liquefies easily if flow may flood be scarified and 
saturated; subject filter field. compacted. 
to frost heaving 
and loss of bearing 
strength on 
thawing. 

Fair; subject to frost Questionable; Good; semipervious; | Suitable...... Good. ......- 
heaving and loss of fluctuating water seal blanket 
bearing strength, table. needed over 
but has fair shear sandy 
strength. substratum. 

Good; has low com- Suitable; free flow- Poor; very pervious; | Suitable...... Fair to good 
pressibility, no ‘ing at a depth needs seal for the fine 
Volume. change, and. below 3 feet. blanket. sandy 
good shear strength. loams; 

good for 
the loams. 
Good; low compressi- | Not suitable; high Suitable for dug Not suitable__| Fair... ...... 


ponds; very per- 
vious. 


water table. 


bility, no volume 
change, good shear 
strength, and high 
water table. 


SOIL SURVEY SERIES 1958, NO. 29 


Taste 4.—Switability and characteristics of the soils of 


Suitability as a source of— 


Subgrade material for 
pavements ! 


Poor; large volume 
change and loss of 
bearing capacity when 
wet. 


Subsoil poor, has high 
volume change and is 
highly plastic; sub- 
stratum excellent 
(limestone bedrock). 


Poor; high volume 
change, highly plastic, 
and elastie when wet. 


Subsoil poor, large 
volume change and 
loss in bearing 
capacity when wet; 
substratum poor, ` 
moderate volume 
change. 


Subsoil poor, high 
volume change and 
low bearing capacity 
when wet; substratum 
good, no volume 
change but needs to 
be eonfined in places. 


Good; small, volume 
change and good sta- 
bility, but needs to be 
confined in places. 


Subsoil fair, small volume 
change; substratum 
good, highly stable un- 
der wheel loads regard- 
less of moisture content. 


Good, small volume 
change and good stabil- 
ity. 


Poor; relatively unstable 

at all moisture contents; 

low bearing capacity 
when wet. 


Sand, gravel, 
and stone ? 


Not suitable... 


Not suitable... 


Not suitable.... 


Not suitable... 


Suitable for 
sand, . 


Suitable for 
sand. 


Suitable 
sand. 


for 


Suitable for 
sand. 


Not suitable. _ 


Topsoil 2 


Good...... ... 


Good, but fair 
in the map- 
ping unit 
named 
Dubuque 


Soils. 


Fair to good.... 


Not suitable. . ... 


Susceptibility to— 


Erosion 2 


Moderate to 
severe, 


Moderate to 
severe in the 
silt loams and 
deep silt i 


loams, but of. 


severe in the 
mapping unit 
named ' 
Dubuque 
soils. 


Slight---------- 


Moderate to 
Severe. 


Moderate to 
severe, 


Severe. . 5 


Moderate to se- 
vere. 


Severe. ........ 


Frost heaving ! 


Moderate to very 
high. 


Moderate to very 
high. 


Moderate to very 
high 


Moderate to high 
for upland soils; 
moderate to high 
for the B horizon 
and moderate to 
very high for the 
C horizon of the 
valley soils. 


Moderate to high 
in the B horizon, 
and slight to none 
in the C horizon. 


Slight to high in the 
B horizon, and 
slight to: none in 
the 0 horizon. 

Slight to high in the 

horizon, and 
slight to none in 
the C horizon. 


Slight to high in the 
B horizon, but 
slight to none in 
the C horizon. 


Moderate to very 
high. 
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Soil series, miscellaneous 
land types, and soil symbols 


Downs (DdB, DdB2, 2 
DeB2, DeC2, DeD, DeD2, 


DeD3, DeE2). 

Dubuque (DfB2, DIC, DfC2, 
DfD,::DfD2, DfE, DfE2, 
DIF, DpB, DpB2, DpC, 


DpC2, DpD, ` DpD2, DpE, 
DpE2, DsC3, DtD3, DtE2). 


Ettrick (Ec)_____-_---------- 


Fayette: (mapped only with 
Seaton). 


Gale (GaC, GaC2' GaD, GaD2, 
GaD3, GaE, GaE2, GaE3, 
GaF). 


Gotham (GoA, GoB, GoB2, 
GoC, GoC2). 


Hixton (HfB2, HfC, HfC2, 
HfD, HfD2, HfE, HfE2, 
HfE3, HfF, HfF2. HfF3). 


Hubbard (HmA)------------ 


Huntsville (Hv)__----------- 


See footnotes at end of table. 
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Remarks 


Subject to 
overflow. 


Droughty. 


Droughty. 


Droughty. 


Subject to over- 
flow. 


Kind of 
drainage or 
need for ° 


Not needed... 


Not needed -- 


Subsurface... 


Not needed... 


Not needed... 


Not needed... 


Not needed... 


Not needed... 


Not needed... 


Irrigation 8 


Very. good... 


Good for the 
silt loams, 
and very 
good for 
the deep 
silt loams; 
for the 
mapping 
units named 
Dubuque 
soils, see 
footnote 10. 


Very good.... 


Fair to good. 


Fair to good... 


Fair to good. 


Very good.... 


PEPIN COUNTY, WISCONSIN 


Pepin County, Wis., for engineering construction—Continued 


Terraces and 
diversions 7 


Suitable_..-.-- 


Not suitable 
on the silt 
loams, suit- 
able on the 
deep silt 
loams, and 
question- 
able on the 
mapping 
units named 
Dubuque 
soils. 


Suitable...... 


Suitable...... 


Suitable...... 


Not suitable... 


Questionable. _ 


Not suitable __ 


Suitable. ..... 


Pond sites ? 


Good; pervious; sur- 
face should be 
compacted. 


Fair; pervious; 
requires a seal 
blanket over the 
limestone. 


Suitable; semiper- 
vious; high water 
table; suitable for 
dug ponds. 


Suitable; pervious; 
reservoir bottom 
needs to be com- 
pacted in places. 


Fair; pervious; seal 
blanket needed over 
sandy substratum. 


Not suitable; very 
pervious; suscep- 
tible to piping. 


Fair; pervious; needs 
a seal blanket over 
sandy substratum. 


Not suitable; very 
pervious; requires 
a seal blanket. 


Fair; pervious; me- 
dium volume 
change; bottom 
should be com- 
pacted. 


Suitability of the soil material for— 


Private sewage 
disposal systems 5 


Suitable; moderately 
permeable. 


Suitable where clay 
is sufficiently thick 
to permit egress of 
effluents. 


Not suitable; high 
water table. 


Suitable; moderately 
permeable. 


Suitable; very per- 
meable at a depth 
below 3 feet. 


Suitable; free drain- 
ing throughout. 


Suitable; free drain- 
ing at a depth be- 
low 3 feet. 


Suitable; free drain- 
ing throughout. 


Questionable; over- 
flow from streams 
may flood filter 
field. 


Foundations for low 
buildings 4 


Fair; susceptible to 
frost heaving and 
loss of strength on 
thawing. 


Good if over limestone 
bedrock; poor if over 
thick clay residuum; 
clay has high vol- 
ume change, poor 
shear strength, and 


high compressibility. 


Poor; high compressi- 
bility, fair shear . 
strength, and high 
water table. 


Fair to poor; subject 
to frost heaving and 
loss of bearing 
capacity on thaw- 
ing; has moderate 
compressibility and 
shear strength. 


Good; very low com- 
pressibility and no 
volume change. 


Good; low compressi- 
bility and no volume 
change. 


Good; small eompressi- 
bility; no volume 
change when“ wet, 
and good shear 
strength. 


Good; no volume 
change when wet, low 
compressibility, and 
good shear strength. 


Fair to poor; subject to 
frost heaving and 
loss of bearing ca- 
pacity on thawing; 
fair shear strength 
and moderate com- 
pressibility. 


SOIL SURVEY SERIES 1958, NO. 29 


Taste 4.—Suitability and characteristics of the soils of 


ااال يسيم سح عع سس سس 一‏ 


Suitability as a source of 一 


Subgrade material for 
pavements 1 


Sand, gravol, 
ànd sione? 


Subsoil poor, high volume 
change and low bearing 
capacity; substratum 
poor, relatively unsta- 
ble at all moisture 
contents. 


Poor; relatively unstable 
at all moisture contents; 
low bearing capacity 
when wet. 


Subsoil poor, large volume 
change and loss of bear- 
ing capacity when wet; 
substratum poor, large 
volume change when 
wet. 


Poor; large volume 
change and low bear- 
ing capacity when 
wet. 


Poor; large volume 
change and low bear- 
ing capacity when 
wet; subject to high 
water table. 


Poor; large volume 
change and low bear- 
ing capacity when 
wet. 


Poor; large volume 
change and low bear- 
ing capacity when 
wet; high water table. 


Poor; highly plastic and 
subject to high volume 
change; elastic. 


Subsoil fair, small 
volume change and 
good stability; sub- 
Stratum good, no vol- 
ume change; suitable 
for all types of pave- 
ment when confined, 


Good; no volume change; 
lacks loads when wet; 
suitable for all types 
of pavement when 
wet. 


Not suitable... 


Not suitable... 


Not suitable... 


Not suitable... 


Not suitable. __ _ 


Questionable____ 


Questionable. _ _ _ 


Not suitable... 


Suitable for 
sand. 


Suitable for 
sand, 


Topsoil ? 


Good---------- 


Good---------- 


Fair to good... 


Fair to good... 


Fair to good... 


Fair to good... 


Fair to good... 


Not suitable... 


Susceptibility to— 


Erosion ? 


Slight to mod- 
erate. 


Moderate to se- 
vere. 


Slight to mod- 
erate. 


Moderate to 
severe. 


Slight to mod- 
erate. 


Frost heaving ! 


Moderate to high... 


Moderate to very 
high. 


Moderate to very 
high. 


Moderate to very 
high. 


Moderate tó very 
high. 


Moderate to high... 


Moderate to high... 


Moderate to high 
in the B horizon, 
but moderate in 
the C horizon. 


Slight to high in the 
B horizon, but 
slight to none in 
the C horizon. 


52 


Soil series, miscellaneous 
land types, and soil symbols 


Jackson (JaA, JaB, JaB2, JaC, 
JaC2, JaC3). 


Judson (JuA, JuB, JuC)...... 


Lindstrom (LsC, LsC2, LsD, 
LsD2, LsE, LsE2). 


Loamy alluvial land (Lv)... 


Loamy alluvial land, wet 
(Lw). 


Loamy wet terrace land (Lx). 


Loamy very wet terrace land 
(Ly). 


Medary (MdA, MdB)........ 


Meridian (MeA, MeB, MeB2, 


MeC, MeC2, MeC3, 
MeD2). 
Morocco (Mo)-------------- 


See footnotes at end of table. 
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Kind of 
drainage or 
need for ° 


Remarks 


Not needed... 


Subject to over- 
flow. 


Not needed... 


Not needed... 


Surface....... Subject to 
overflow. 
Surface... -| Subject to 
overflow. 
Surface------- Moderately 
high water 
table. 
Surface------- High water 


table. 


Not needed... 


Not needed. ..| Droughty. 


Moderately 


high water 
table. 


Open diteh... 


Irrigation 8 


Very good.... 


Very good.... 


Not suitable.. 


Not needed... 


Not needed... 


PEPIN COUNTY, WISCONSIN 


Pepin County, Wis., for engineering construction—Continued 


Terraces and 
diversions ?7 


Suitable... 


Suitable...... 


Suitable... 


Suitable... 


Suitable. ..... 


Suitable...... 


Suitable... 


Suitable. ..... 


Suitable------ 


Not suitable... 


Suitability of the soil material for— 


Pond sites 


Good; semipervious; 
reservoir bottom 
needs to be com- 
pacted in places. 


Fair; pervious; reser- 
voir bottom needs 
to be compacted in 
places. 


Fair; pervious; reser- 
voir bottom should 
be compacted. 


Fair; pervious; 
suitable for dug 
ponds, 


Fair; pervious; very 
good for dug 
ponds. 


Fair; pervious; re- 
servoir bottom 
needs to be com- 
pacted in places; 
good for dug 
ponds. 


Fair; pervious; res- 
servoir bottom 
needs to be com- 
pacted in places; 
good for dug 
ponds, 


Good; semipervious; 
bottom needs to 
be compacted in 
places. 


Fair; pervious; res- 
ervoir bottom 
should be scari- 
fied and com- 
pacted; a seal 
blanket is needed 
over the sandy 
substratum. 


Not suitable; very 
pervious; suit- 
able for dug 
ponds in places 
where water table 
is high. 


Private sewage 
disposal systems 


may be 
in 


Suitable; 
questionable 
wet gites. 


Questionable; over- 
flow from streams 
may flood filter 
field. 


Suitable; moderately 
permeable. 


Questionable, in 
many places over- 
flow from streams 
floods filter field. 


Not suitable; high 
water table. 


Questionable; fluc- 
tuating water 
table and vari- 
able bulk density. 


Not suitable; high 
water table. 


Questionable; slowly 
permeable; re- 
quires investiga- 
tion at the site. 


Suitable; free drain- 
ing at a.depth 
below 3 feet. 


Questionable; fuc- 
tuating water 
table. 


Foundations for low 
buildings 4 


Fair; subject to frost 
heaving, has fair 
Shear strength and 
liquefies in places. 


Fair; subject to frost 
heaving and loss of 
bearing capacity on 
thawing; fair shear 
strength. ` 


Fair; subjeot to frost 
heaving and loss of 
bearing capacity on 
thawing; moderate 
compressibility. 


Poor; subject to frost 
heaving and loss of 
bearing capacity on 
thawing. 


Poor; subjeot to frost 
heaving and loss of 
bearing capacity on 
thawing. 


Poor; subjeot to frost 
heaving; has low 
bearing capacity 
and high volume 
change. 


Poor; subject to frost: 
heaving; has low 
bearing capacity 
and high volume 
change. 


Poor; high compres- 
sibility and poor 
Shear strength; ex- 
pands when wet. 


Good; high shear 
strength; no vol- 
ume change when 
wet; low compressi- 
bility. 


Good; low compressi- 
bility; no volume 
change when wet; 
high shear strength; 
in places below the 
water table the 
sand tends to flow. 


SOIL SURVEY SERIES 1958, NO. 29 


TABLE 4.—Suitadility and characteristics of the soils of 


Subgrade material for 
pavements ! 


Subsoil poor, moderate 
volume change and 
low bearing capacity 
when wet; substra- 
tum good, sandstone 
bedrock. 


Subsoil fair, small volume 
change and moderate 
stability; subtratum 
good, sandstone 
bedrock. 


Poor; relatively unstable 
at all moisture 
contents; low stability 
and bearing capacity 
when wet. 


Subsoil poor, relatively 
unstable at all 
moisture contents; 
substratum good, little 
volume change and 
good stability. 


Not suitable in the deep 
phase, but good in the 
C horizon of the 
shallow phase. 


Good, no volume change; 
suitable for all types 
of pavement when 
confined. 


Subsoil poor, high volume 
change and low bearing 
capacity when wet; 
substratum poor; 
relatively unstable at 
all moisture contents. 


Good; no volume change; 
high bearing capacity. 


Subsoil poor, high 
volume change and 
low bearing capacity 
when wet; substratum 
poor; relatively 
unstable at all 
moisture contents. 


Good; small volume 
change; good stability; 
high water table. 


Suitability as a source of- 


Sand, gravel, 
and stone š 


Questionable at 
a depth below 
3 feet. 


Suitable for 
sandstone. 


Not suitable.... 


Not suitable- -~ 


Not suitable... 


Suitable for 
sand. 


Questionable at 
a depth 
below 3/4 to 
4 feet. 


Suitable for 
gravel and 
sand. 


Questionable in 
places at a 
depth below 
346 to 4 feet. 


Suitable........ 


Topsoil ? 


Fair to good, 
but good for 
the silt 
loams. 


Not suitable. 


Not suitable.... 


Not suitable... 


Susceptibility to 一 


Erosion ? 


Moderate to 
severe. 


Moderate to 
severe. 


Slight---------- 


Moderate to 
severe. 


Moqerate------- 


Severe, but 
moderate in 
the mottled 
subsoil 
variant. 


Slight to 
moderate. 


Severe__..-_--- 


Frost heaving ! 


Moderate to very 
high, but for the 
dark surface vari- 
ant, moderate to 
very high in the 
B horizon and 
slight to high in 
the C horizon. 


Slight to high in the 
B horizon, but 
slight to none in 
the C horizon. 


Moderate to very 
high, 


Moderate to very 
high. 


Slight in the deep 
phase, but slight 
to none in the C 
horizon of the 
shallow phase. 


Slight to none------- 


Moderate to very 
high. 


Slight to none------- 


Moderate to very 


high. 


Slight to none....... 
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Soil series, miscellaneous 
land types, and soil symbols 


Norden (NfB2, NfC, NfÍC2, 
NfC3, NID, NfD2, NfD3, 
NfE, NfE2, NgB2, NgC2, 
NoD2, NoE, NoE2, NrB, 
NrB2, NrC, NrC2, NrC3, 
NrD, NrD2, NrD3, NrE, 


NrE2, NrE3, NsF, NsF2). 


Northfield (NvB, NvB2)...-- 


متسس عمدت معد Orion (Or).‏ 


Otterholt (OsB, 0882, OsC2). 


Peat and muck (Pa, Pb)....- 


Plainfield (PfA, PfB, PfB2, 
PfC, PfC2, PfD, PfD2, 
PmA). 


Richwood (RcA, RcB)...-... 


Riverwash (Re)------------ 


Rowley (Ro)--------------- 


Sandy alluvial land (Sa). 


See footnotes at end of table. 
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Remarks 


Shallow to 
bedrock. 


Subject to 
overflow. 


High water 
table. 


Very droughty, 
but droughty 
in the 
mottled sub- 
soil variant 


Very droughty. 


Subject to 
overflow; 
very 
droughty. 


Kind of 
drainage or 
need for ? 


Not needed... 


Not needed... 


Surface. ...... 


Not needed... 


Subsurface in 
the deep, 
and open 
ditch in 
the shallow. 


Not needed... 


Not needed... 


Not needed... 


Subsurface---- 


Not needed..- 


Irrigation 8 


Good, but for 
the silt 
loams, very 
good. 


Not suitable . _ 


Very good.... 


Not suitable. . 


Not suitable... 


PEPIN COUNTY, WISCONSIN 


Pepin County, Wis., for engineering construction —Continued 


Terraces and 
diversions ? 


Suitable. ..... 


Not suitable. . 


Suitable... 


Suitable...... 


Not suitable. _ 


Suitable--.... 


Not suitable. - 


Suitablo...... 


Not suitable- - 


Suitability of the soil material for— 


Pond sites ؟‎ 


Fair; pervious; res- 
ervoir bottom 
needs a seal 
blanket over the 
sandstone. 


Poor; pervious; 
needs a seal 
blanket over the 
sandstone. 


Fair; pervious; 
reservoir bottom 
should be com- 
pacted; needs a 
seal blanket over 
the sandy layers. 


Good; pervious; 
bottom needs to 


be compacted in 
places. 


Poor; high water 
table; suitable for 
dug ponds. 


Not suitable; very 
pervious; needs a 
seal blanket on 
the reservoir 
bottom. 


Fair; pervious; 
reservoir bottom 
needs to be com- 
pacted in places; 
needs a seal 
blanket over the 
sandy substratum. 


Not suitable; very 
pervious; where 
water table is 
high, may be suit- 
able for dug ponds. 


Good; pervious; 
reservoir bottom 
needs to be com- 
pacted in places. 


Not suitable; very 
pervious. 


Private sewage 
disposal systems 5 


Good; permeable; 
sandstone at a 
depth below 3 
feet. 


Questionable; indu- 
rated sandstone 
varies in perme- 
ability; requires 
investigation at 
the site. 


Questionable; sub- 
ject to stream 
overflow that 
floods the filter 
field in places. 


Fair; moderately 
permeable. 


Not suitable; high 
water table. 


Good; free drainage 
throughout; 
questionable in 
the mottled sub- 
soil variant. 


Suitable; care is 
needed to prevent 
infiltration of silt 
into the filter field. 


Not suitable; sub- 
ject to stream 
overflow; high 
water table. 


Questionable; sub- 
ject to fluctuating 
water table. 


Questionable; in 
places overflow 
from streams 
floods filter field. 


Foundations for low 
buildings * 


Good; sandstone 
bedrock. 


Good; sandstone 
bedrock. 


Fair; liquefies readily 
in places; very 
subject to frost 
heaving and loss of 
bearing capacity on 
thawing. 


Good; has low com- 
pressibility and is 
casy to compact; 
fair shear strength. 


Not suitable in the 
deep phase but fair 


in the shallow phase. 


Good; low compress- 
ibility; no volume 
change; good shear 
strength. 


Fair; subject to frost 
heaving and loss of 
bearing capacity on 
thawing. 


Good; low compress- 
ibility; no volume 
change; subject to 
flooding. 


Fair; subject to frost 
heaving and loss of 
bearing capacity on 
thawing.. 


Good; -high bearing 
capacity; low com- 
pressibility and low 
shear strength. 


SOIL SURVEY SERIES 1958, NO. 29 


TABLE 4.—Suitadility and characteristics of the soils of 


Suitability as a source of 一 


Subgrade material for 
pavements ! 


Poor; relatively unstable 
"at all moisture con- 
tents; low stability and 
bearing capacity when 
wet. 


Good; no volume change; 
stable under wheel 
loads when moist; 
suitable for all types 
of pavement when 
confined, 


Substratum good and has 
small volume change; 
good stability, good 
bearing capacity at all 
moisture contents. 


Subsoil poor, high vol- 
ume change and low 
bearing capacity when 
wet; substratum poor, 
relatively unstable at 
all moisture contents. 


Subsoil fair, small volume . 
change and good sta- 
bility when wet; sub- 
stratum good, sand- 
stone bedrock, 


Not suitable in C horizon 


Good; no volume change; 
stable under wheel 
loads; suitable for all 
types of pavement 
when confined. 


Subsoil fair, moderately 
low volume change and 
bearing capacity when 
wet; substratum good; 
high stability at all 
moisture contents. 


Subsoil poor, has high 
volume change, low 
bearing capacity; 
elastic; substratum 
poor; has high volume 
change and is highly 
plastic. 


the suitability ratings apply only to those soils that are protected 


5 Suitability is based on percolation rate, as follows: More than 
linch per hour is suitable, less than 1 inch in 1% hours is question- 
able, and less than 1 inch in more than 14 hours is unsuitable. 
Alluvial soils that are rated unsuitable may be suitable if they are 
Slopes of more than 10 percent may 


Sand, gravel, 
and stone ? 


Not suitable. ... 


Suitable for 
sand. 


Questionable.... 


Questionable for 
theloamy unit, 
but the sandy 
unit is suit- 
able for sand. 


Questionable.... 


Questionable.... 


Not suitable... 


Suitable for 
sand. 


Suitable for 
sand. 


Not suitable 


Topsoil 2 


Not suitable. __. 


Fair to not 
suitable, 


Fair to good for 
the loamy ` 
unit, but not 
suitable for 
the sandy 
unit. 


Fair to good... 


Not suitable... 


Susceptibility to— 


Erosion 2 


Moderate to 
severe. 


Severe...------ 


Slight to 
moderate. 


Slight_.....---- 


Moderate to 
severe, 


Moderate to 
severe. 


QHëht: J... 


from overflow. 


Includes ag- 


protected from overflow. 


Frost heaving ! 


Moderate to high in 
the B horizon; 
moderate to very 
high in the C 
horizon of the 
valley soils. 


Slight to none....... 


Slight to high for 
the loamy unit, 
but slight to none 
for the sandy 
unit. 


Moderate to very 
high. 


Slight to high... J ` 


Slight in the C 
horizon. 


Slight to none....... 


Moderate to high in 
ihe B horizon, but 
slight to none in 
the C horizon. 


Moderate to high.... 
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Soil series, miscellaneous 
land types, and soil gymbols 


Seaton (SeB, SeB2, SeC, SeC2, 


SeC3, SeD, SeD2, SeD3, 
SeE, SeE2, SeE3, SfB, SfC, 
SfC2, SfD, SfD2, SfD3, 
SfE, SfE2, SfE3). 


Sparta (Sh, SpA, SpB, SpB2, 
SpC, SpC2, SpD2); 


Steep stony and rocky land 
(St). 


Terrace escarpments 
(Tm, Tn). 


Toddville (ToA, ToB)....... 


Urne (UfF, UfF2, UfF3, UnB2, 
UnC2, UnC3, UnD, UnD2, 
UnD3, UnE, UnE2, UnE3). 


Wallkill (Wa)-------------- 


Watseka (Wf)__..---------- 


Waukegan (WkA, WkB, 
WkB2, WkC2). 


Zwingle (Zg, Zw) 


1 Refers to the disturbed subsoil and underlying material, unless 


a particular horizon is specified. 
2 Refers to the plow layer or surface soil. 


3 Refers principally to the underlying material; does not indicate 


the deposits that are suitable for use in- concrete. 


gregates that have diameters of 0.05 to 2.0 millimeters for sand, 


and 2.0 millimeters to 3 inches for gravel. 
* Refers to compacted fill of underlying or compacted material; 
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Kind of 
drainage or 


"Remarks 
need for ? 


Not needed... 


Not needed...| Very droughty. 


Not needed...| Very stony 
and rocky. 


Not needed...| Very droughty 
for the 
sandy unit. 


Not needed... 


Not needed... 


Subsurface....| Moderately 
high water 
table. 

Not needed...| Droughty. 


Not needed... 


The silty loam 
is somewhat 
poorly 
drained, and 
the variant 
is poorly 
drained. 


Surface....... 


Irrigation 8 


Very good.... 


Fair on the 
loamy fine 
sands, but 
not suita- 
ble on the 
fine sand 
and Dune 
land. 


Not suitable. - 


Not suitable- - 


Fair...-.---- 


Very good... 


PEPIN COUNTY, WISCONSIN 


Pepin County, Wis., for engineering construction—Continued 


Terraces and 
diversions 7 


Suitable...... 


Not suitable... 


Not suitable 


Not suitable... 


Suitable.....- 


Not suitable... 


Suitable. ---- 


Suitable......- 


Suitability of the soil material for— 


Pond sites ® 


Fair; pervious; 
reservoir bottom 
should be com- 
pacted. 


Not suitable; very 
pervious. 


Not suitable; soil 
has steep slopes 
and is variable. 


Not suitable; very 
pervious. 


Fair; pervious; bot- 
tom needs to be 
compacted in 
places; seal blanket 
needed over sandy 
substratum. 


Fair; pervious; 
reservoir bottom 
needs compaction 
and seal blanket. 


Not suitable; in 
places suitable for 
dug ponds. 


Not suitable; very 
pervious; in some 
places where 
water table is 
high, suitable for 
dug ponds. 


Fair; pervious; 
reservoir bottom 
needs to be com- 
pacted; seal 
blanket needed 
over sandy sub- 
stratum. 


Good; slow permea- 
bility; suitable for 
dug ponds. 


Private sewage 
disposal systems 5 


Good; moderately 
permeable. 


Good; free drainage 
throughout. 


Questionable; soil 
has steep slopes 
and is variable. 


Questionable; steep 
slopes; investiga- 
tion needed at the 
site. 


Fair; permeable; 
questionable 
where drainage 
is somewhat poor. 


Questionable; be- 
cause of layers 
of siltstone, in- 
vestigation is 
needed at the site. 


Not suitable-------- 


Questionable; in- 
vestigation is 
needed at the site 
to determine 
depth to water 
table. 


Suitable; free drain- 
ing at a depth 
below 3 feet. 


Not suitable; slow 
permeability and 
temporary high 
water table. 


Foundations for low 
buildings 4 


Poor; high compressi- 
bility and fair shear 
strength. 


Good; low compressi- 
bility; good shear 
strength; no volume 
change. 


Good; low compressi- 
bility and no volume 
change; good shear 
strength. 


Fair; subject to frost 
heaving and loss of 
bearing capacity on 
thawing. 


Good; sandstone 
bedrock. 


Not sujitable---------- 


Good; low compressi- 
bility; no volume 
change; good 
bearing capaeity. 


Good; low compressi- 
bility and good 
shear strength; no 
volume change. 


Poor; high compressi- 
bility, low bearing 
Strength and high 
volume change. 


? Based chiefly on moisture-holding capacity and infiltration 
rate; does not consider if it is economically feasible to provide 
water for irrigation. Sprinkler irrigation is generally used and is 
suitable for sloping areas on which crops normally are grown. ` 

9 On soils where subsurface drainage is suggested, deep ditching 
may be as satisfactory as tiles. 

Y Is extremely variable or does not apply. 


"om Serious problems in construction and maintaining filter 
eds. 

5 Refers to the suitability of the soil material for permanent 
Storage of water; compactibility of the soil material and porosity 
of the underlying material were both considered in making the 
ratings. 

7 Terracing is generally not practical on slopes of more than 14 
percent. 
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tory. However, in soils that have unsuitable permeability 
in the upper few feet but. that have a rapidly permeable 
substratum, a deep pit may be needed. Seepage pits 
should not be used in areas where the supply of water for 
domestic use comes from a shallow well, or in areas where 
the limestone formation connects to underground channels 
through which polluted water can travel and reach the 
source of water supply. 

How well a sewage disposal system functions depends 
largely on the rate at which the effluent from the septic 
tank moves into and through the soil. The permeability 
of the soil should be moderate to rapid, and the soil should 
have a percolation rate of at least 1 inch per hour. The 
percolation rate is influenced by such factors as the rela- 
tive amount of gravel, sand, silt, and clay in the soil, the 
kind of clay, the degree of structural development, and the 
bulk density. For a specific location, it is necessary to 
make an absorption test, or to determine the rate of per- 
colation. If percolation is so slow that more than 60 
minutes is needed for water to move 1 inch through the 
soil, the use of a seepage pit, alone or with a tile absorption 
system, should be considered (11). 

Other characteristics that affect the suitability of a soil 
for a sewage disposal system are structural stability, the 
ground-water level, depth of the soil, the kind of under- 
lying material, the susceptibility of the soil to stream 
overflow, slope of the ground surface, and the proximity 
of the site to wells, streams, and lakes. 

To determine the safe distance between a well and a 
subsurface disposal system, learn the depth of the well, 
the kind of construction used, the vertical zone of influence, 
and data concerning geologic formations in the aréa and 
the porosity of the subsoil strata. Also,.the hazard of 
flooding in the disposal-system should be considered, par- 
ticularly on soils of the bottom lands. Regulations of the 
local Board of Health and the Wisconsin State Board of 
Health should be consulted for more specific information. 

A soil that has blocky structure and that is stable when 
wet provides a suitable field for a sewage disposal system. 
If the structure of the soil is unstable, the soil is likely 
to slake down when wet. Then, permeability and infiltra- 
tion are slowed and silt filters into the tile pipes or gravel 
bed’ of the filter field. 

A water table that rises to the height of the subsurface 
tile and remains there or a high water table that recurs 
only periodically, prevents the sewage disposal system 
from operating properly. A high water table forces the 
sewage eflluent upward to the surface of the soil and makes 
an ill-smelling, unhealthy bog in the filter field. ‘There: 
should be 4 feet of soil material between the ground-water 
level or indurated rock formation and the bottom of the 
trench or filter bed for the filtration and purification of 
septic-tank effluent. 

Slopes of less than 10 percent generally do not create 
a serious problem in either the construction or maintenance 
of the filter fields. On steeper slopes, however, filter fields 


. are more difficult to lay out and construct and seepage 


beds are impractical. 

In determining a rating of the suitability of a soil for 
a farm pond, the entire soil profile is considered for the 
reservoir area and for the embankment material unless 
otherwise specified. Features. that influence the suita- 
bility of the soils for reservoirs and embankments are the 


Soil material that contains much silt and very fine sand 
is very susceptible to frost heaving. Where the soil mate- 
rial contains much silt and very fine sand, a thick layer of 
material that is not susceptible to heaving should be used 
in the highway subgrade. In a soil that is not suscep- 
tible to frost heaving, no more than 10 percent of the 
material passes a No. 200 sieve. 

Among the characteristics considered in determining 
the erodibility of the soils, are the permeability, or im- 
perviousness, of the surface layer and the subsoil, the 
vegetative cover, and the content of organic matter. 

The suitability of the soils as a source of topsoil refers 
specifically to the use of soil material, preferably rich 
in organic matter, as a topdressing for roadbanks, parks, 
gardens, and lawns. The ratings used are based on the 
texture of the soil and on its content of organic matter. 
For example, a soil that is medium textured and high in 
organic matter has a suitability rating of good as a source 
of topsoil. On the other hand, a soil that is fine or coarse 
textured and low in organic matter is regarded as poor 
or unsuitable. i 

The suitability of the soils as a source of sand, gravel, 
and stone refers to possible sources of sand, gravel, and 
stone that are no more than 5 feet from the surface. The 
suitability of a soil as a source of coarse-grained material 
for road construction, concrete structures, and other struc- 
tures is determined for the subsoil, or substratum, which- 
ever is applicable. No separation is made in this column 
between material that is dominantly coarse grained and 
material that is coarse grained but that contains small 
amounts of finer material. Individual test pits and lab- 
oratory analyses will be needed to make these 
determinations. 

Ratings of (he suitability of the soils as a source of sub- 
grade material for pavements consider qualities of the 
soil that enable it to support base courses, including curbs 
and gutters for highways. A soil that. is given a rating 
of poor, for example, contains little coarse material, and 
it has. y high liquid limit and a high plasticity index. 

The soils are also rated as to their suitability for founda- 
tions of buildings that are no higher than three stories. 
The suitability of a natural, undisturbed soil as a base 
for low buildings depends primarily on the bearing value 
and expansion potential of that particular soil. Slope 
and erosion are local factors and are not taken into ac- 
count in determining ratings. If feasible, the base of 
every part of:the foundation should be placed below the 
depth to which the soil is subject to seasonal volume change 
caused by alternate wetting and drying. : It should also 
be below the depth to which the soil structure would be 
weakened by root holes and animal burrows. The depths 
to which frost heaving is perceptible, which may be as 
much as 5 feet, is also considered. Therefore, the sub- 
stratum provides the base for building foundations in 


most places. 


The suitability of the soils for absorption of eflluen 


from septic tanks depends upon the rate of percolation . 


of water into the soil. The ratings given in table 4 are 
necessarily broad. Installation of filter fields and seepage 
beds for the disposal of effluent from septic tanks is con- 
sidered in the ratings, as well as the building of seepage 
pits. For example, if the soil is coarse textured, deep, and 
free draining, a shallow seepage pit may prove satisfac- 
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'The need for both surface and subsurface drainage was 
considered. Surface drainage can be accomplished by 
using ditehes that are less than 30 inches deep on most 
mineral soils, ditches that are 36 inches deep on organic 
soils, and ditches that are 48 inches deep on sandy soils. 
Surface drains can also be used to remove surplus water 
from cultivated areas. Deep ditches, tile drains, or a 
combination of the two will provide subsurface drainage, 
remove excess water from the surface and subsoil, and 
intercept or lower the ground-water level. 

High ground water and an intermittent perched water 
table are two causes of poor drainage in the soils of this 
county. Some soils have one or more layers that restrict 
the movement of water through the soil, and, as a result, 
they have an intermittent high water table during seasons 
of heavy rainfall A way should be provided to remove 
the free water that is held periodically above the restrict- 
ing layer in the solum of such soils. 

In soils that are poorly drained, seepage along the back 
slope of cuts may cause slumping or sliding of the over- 
lying material A perched water table beneath a pave- 
ment is likely to result in freezing and thawing in the 
saturated foundation material. This, in turn, may cause 
differential vólume change and a reduction in bearing 
capacity. Before beginning construction, therefore, it 1s 
important to know the location of poorly drained areas. 
The poorly drained areas should be inspected in. greater 
detail than other areas to determine the need for inter- 
ceptor drains and underdrains. I 

There are only a few small areas of poorly drained soils 
on the uplands and terraces of the county, but there are 
extensive areas of poorly drained soils on the bottoms 
along the streams. Deposits of organic materials that 
have accumulated in the depressions are not suitable for 
use in engineering structures. They should be removed 
from roadway sections or from foundations of structures 
and’ placed where they will not be detrimental to the 
construction. 

Some parts of the bottom lands are flooded each year. 
Therefore, care should be taken to protect structures on 
these low lands from scouring and other harmful effects 
of running water. Also, roads should be built on em- 
bankments so that the surface of the pavement is at least 
4 feet above the water table. By constructing drainage 
ditches before earthwork is begun, the soils that have a 
high water table can be made more suitable as a source of 
borrow material, as well as for excavation of roads. 


Soil test data 


To help evaluate the soils for engineering purposes, soil 
samples from. the principal soil types of each of several 
extensive soil series were tested in accordance with estab- 
lished procedures (7). The test data are given in table 5. 
Actual laboratory data were not available for all the soils 
in the county. Therefore, for some of the soils, data from 
similar soils in other counties were used. 

The engineering classifications in. table 5 are based on 
data obtained by mechanical analyses and by tests to de- 
termine liquid limits and plastic limits. The mechanical 
analyses were made by combined sieve and hydrometer 
Percentages of silt and clay determined by the 
hydrometer method should not be used in naming textural 
classes for soil classification. The information, however, 


‘methods. 


ground-water level, permeability, stoniness, or depth to 
bedrock, strength and stability, shrink-swell potential, and 
the content of organic matter. 

Ratings are also given in table 4 for the suitability of 
the soil material for terraces and diversions. They are 
based mainly on the stability, texture, and thickness of the 
soil material; on the stones and rocks in the soil; on the 
kind of vegetation that can be grown on the soil; and on 
the topography. If terraces are properly installed and 
maintained, they are effective for controlling erosion and 
are also effective for draining some soils. Because of the 
difficulty of constructing and operating them, terraces are 
not suitable on slopes of more than 12 percent. Diversions 
are similar to terraces but are not spaced the same, and 
they can be used effectively on a wider range of slope. 
Diversions also reduce the length of the slope, protect gul- 
lied areas, and divert surface water away from low-lying 
areas, buildings, and roads. 

The suitability of the soil material for irrigation is 
based mainly on the depth of the soil, its water-holding 
‘capacity, permeability, natural drainage, rate of water 
intake, stoniness, and topography: Features not con- 
sidered, because of the wide variability among different 
areas of identical soil types, are the availability, quality, 
and source of water for use in irrigation, the stones or 
rooks in the soil, and its relief. Where sprinkler irriga- 
tion is considered, the relief, or lay of the land, is not so 
critical a factor as it would be in a gravitational system. 

Supplemental irrigation would benefit crops grown on 
some of the loamy soils of the county. ١ A limited amount 
of water is available for this purpose from rivers and other 
streams. Because of the cost of pumping water from the 
deep valleys to the uplands, however, irrigation would 
probably be limited to the terraces and bottom lands. 

Soils that are suited to irrigation should have a topog- 
raphy that will permit use of flooding for irrigation or the 
use of an overhead irrigation system. The soils should 
also be permeable throughout, have good water-supplying 
capacity, be well aerated, permit roots to penetrate easily, 
be free of harmful salts, and be resistant to erosion. ' 

In planning a drainage system, the permeability of the 


soil should be considered. If the soil is slowly’ or, very. 


slowly permeable, it would be better to use open ditches to 
provide drainage than to use tile drains. In areas where 
the water table is high and the soil is permeable,!open 
ditches can be used to provide drainage, and they will also 
lower the water table. 

Tater flowing through open. ditches that are used for 
drainage in sandy soils nay cause the walls of the ditches 
to cave in. Erosion and deposition may choke ditches 
cused for drainage in soils consisting of course silt and fine 
sand and may clog tile drains. Soils that have a sub- 
stratum of fine sand or coarse silt should be checked care- 
fully before determining the kind of drainage system that 
is suitable. 

Some of the factors considered in determining the kind 
of drainage or need for drainage are the rate of water 
movement into and through the soil, depth to a restricting 
layer or to bedrock, depth to the water table, and the posi- 
tion of the soil on the landscape. The permeability of the 
soil is that of the least permeable horizon in the solum or 
in the part of the substratum immediately below the 
subsoil. 
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increased, the material changes from a plastic to a liquid 
state. Tho plastic. limit is the, moisture content at which 
the soil material passes from a semisolid to a plastic state. 
The guid limit is the moisture content at which the ma- 
terial passes from a plastic to a liquid state. The plas- 
ticity indew is the numerical difference between the liquid 
limit and the plastic limit. It indicates the range of 
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is useful in determining general engineering properties of 
the soils. 

The tests to show liquid limit and plastic limit measure 
the effect of water on the consistence of the soil material. 
As the moisture content of a clayey soil increases from a 
very dry state, the material changes from a semisolid 
to a plastic state. As the moisture content is further 


TABLE 5.—Lingineering. test data of representative 
[Absence of figure indieates information 
Moisture-density 
Soil type, parent material, location, and laboratory number Horizon Depth Maximum Optimum 
dry moisture 
density content 
Almena silt loam (parent material is loess over acid, reddish-brown till 
of sandy clay loam): 
Taylor County— Inches Lb. t. Percent 
SWXSW seo. 1, T. 33 N, R. 4 W. B2 19-25 P Y 2 T 
D1............ 41-53 111. 0 16.9 
EMHSEM sec. 31, T. 33 N, R. 4 W. Boies sae 22280) | 
ES 90-48 aaa دوم مده ماعو د‎ 
Arenzville silt loam (parent material is silty alluvium): 
Trempealeau County— 
NESW sec. Du T. 28 N., R. 9 W. OI. seem 7-24 103. 6 18.9 
(O REESE 30-36 89. 0 27.6 
Bertrand silt loam (parent material is deep silt over sand): 
Buffalo County— 
NEM sec, 35, T. 23 N, R. 12 W. | — qas 42-00 a عو ع مع د‎ 
Dakota loam garont material is loamy outwash or alluvium): 
St. Croix County— 
SWH4 sec. 31, T. 28 N., R. 18 W. p — l7Te25 | 
Ettrick silt loam (parent materialis silty alluvium): 
Monroe County— 
SWUN WY sec. 27, T. 16 N, R. 4 W. Be 12-18 101. 7 21.2 
[o c PR 26-42 112.7 15.8 
NEMNWHSWM sec. 10, T. 15NR2W | Basas- 13-205 |Li2i2incicecloniccese—m- 
EEREN ETTE EA 20-060... | دواد هه دعن عي‎ zea 
SEMSWMN W sec. 32, T. ISN., R. W. |B-------------- 22328. | دوتع مومع عه د د‎ 
OUR NE 28-00" معد عو‎ 2 elfe 
Jackson silt loam (parent material is deep silt over sand): 
Pepin County— 
EM sec. 15, T.25N,R.14W. 2 C ——]Q...........- 9 414 * من عد عمد | همه كح ساح ذا‎ 
Medary silt loam (parent material is loess over lacustrine silt and clay): 
Buffalo County— i 
NW4NEX sec. 26, T. 22 N., R. 13 W., 88 (HC). B2 | 
Meridian fine sandy loam (parent material is loam over sand): 
Buffalo County— | 
SEX sec. 9, T. 24 N., R. 11 W. v — 11-20 sess دم ادم‎ secu 
Norden fine sandy loam (parent material is loess and material from fine- 
grained sandstone): 
Dunn County— 
WHSWHN Wi sec, 83, T. 27 N., R. 13 W. 
ni eet on Á——————— حدم‎ ADs eS 4-10 109 15 
833000 — — —————— ———— ROPA Bala 14-28 107 17 
BISE E SEE EES S BIS 34-40 115 15 


See footnotes at end of table, 
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content is reached. After that, the density decreases with 
Increase in moisture content. The highest dry density 
obtained in the compaction test is termed maximum dry 
density. Moisture-density data are important in earth- 
work, for, as a rule, optimum stability 1s obtained if the 
soil is compacted to about the maximum dry density when 
it is at approximately the optimum moisture content. 
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moisture content within which a soil material is in a plastic 
condition. 

Table 5 also gives compaction (moisture density) values 
for the tested soils. If soil material is compacted at suc- 
cessively higher moisture content, assuming that the com- 
pactive effort remains constant, the density of the com- 
pacted material will increase until the optimum moisture 


soil samples, Pepin County, Wis. 


was not available or was not obtained] 


Mechanical analyses ? Classification 
Percent passing sieve 3— Percentage smaller than *— | Liquid [Plasticity 
limit index 
j AASHO# Unified 5 
No. 4 | No. 10 | No. 40 | No. 200] 0.05 | 0.02 | 0.005 | 0.002 
Linch |8inch|4%inch} (4.7 (2.0 (0.42 (0.074 | mm. | mm. | mm. mm. 
mm.) mm.) mm.) mm.) 
6 94 90 84 80 75 65 41 38 28 14 9 16 6 | A-4(1).-... ;SM-SC. 
| 100 99 98 97 66 36 30 45 24 | A-7-6(15)..| CL. 
تدم ده‎ oct ete عد ا تددم‎ usui 100 97 92 88 55 31 26 37 16 | A-6(10)....| CL. 

97 94 90 87 81 65 31 27 16 9 6 16 3 | A-2-4...... SM. 
etiam aspa € — — — EE 100 96 88 50 17 9 32 10 | A-4(8 .....| ML-CL. 
ee لمعه خد لدع نيه اده تيع | اددع‎ eke دده‎ 98 96 89 53 17 10 47 12 | A-7-5(10)..| ML. 
الود دك ادفو | عد مده‎ cita 100 99 80 64 20 16 13 24 5 | A-4(8).....| ML-CL 
| 100 90 45 42 30 16 18 19 6 | A-4(2).....| SM-SC 

94 94 84 44 35 55 32 | A-7-6(19)..| H. 

100 97 75 32 26 41 20 | A-7-6(12)..| ML. 

98 97 61 26 21 41 16 | ÀA-7-6(10)..| CL. 

98 96 66 29 24 34 14 | A-6(10)..-.| CL. 

90 89 79 52 39 52 28 | A-7-6(16)--| MH. 

13 10 7 4 3 Qi] © A-2-4(0)...| SM. 
EEE EEE sapos e مده عدت‎ | ZS واه‎ 100 58 87 48 23 19 29 10 | A-4(8).....| CL. 
P ودد‎ feted eee len eeu 100 90: ee 66 SS 65 41 | A-7-6(20)..| CH. 
| 100 89 51 47 34 20 15 20 5 | A-4(8)-----] ML-CL. 
| 100 98 93 56 21 16 24 4 | A-4(8).....| ML-CL. 
عدم عد اخ مويه | فده‎ ssp مده دش وده دكا دن‎ 100 99 95 60 30 26 35 14 | A-6(10)....| CL. 
下 Ce 100 99 80 72 46 27 22 30 12 | À-6(9).....] ML. 
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Tagin 5.—E'ngineering test data of representative 


[Absence of figure indicates information 


Moisture-density 
Horizon Depth Maximum Optimum 
dry moisture 
density content 
Inches Lb. per cu. ft. Percent 
Al 0-2 93 23 
2-9 105 16 
16-28 105 18 
38+ 115 12 
Bisbee Aas 3-9 108 14 
— a B29. ses 18-23 110 15 
211 BISE مد ع ماد عات‎ 23-28 114 16 
AI9. -ee 15-39 io cesczosseeadsserwente 
Bee sso و‎ AI pede bene ده دود‎ seus | 
= SBE SESS 
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Soil type, parent material, location, and laboratory number 


Norden silt loam (parent material is loess and material from fine-grained 


sandstone): 
Pepin County— 
RENSE sec. 26, T. 25 N., R. 11 W. 
834002 


Dunn County— 
WHSWYSWH4 sec. 32, T. 8 N., R. 13 W. 


خخخ امب حا جد د — m‏ 633992 
npn  ————————————— ———‏ 
—————— قات 2 53390904 


Orion silt loam (parent material is silty alluvium): 
Pepin County— 
EY scc. 8 T. 25 N., R. 14 W. 


Waukegan silt loam (parent material is silty material over sandy outwash): 


St. Croix County— 
SWM sec. 32, T. 28 N., R, 19 W. 


Zwingle silt loam (parent material is loess over lacustrine silt and clay): 


Pepin County— 
SWIASEM scc. 18, T. 23 N., R. 14 W., 89 (HC). 


一 


that would have, been. obtained by the soil survey procedure of the 
Soil Conservation Service (SCS). In the AASHO procedure, the 
fine material is analyzed by the hydrometer method and the various 
grain-size fractions are calculated on the basis of all the material, 
including that coarser than 2 millimeters in diameter. In the SCS 
soil survey procedure, the fine material is analyzed by the pipette 
method and the material! coarser than 2 millimeters: in diameter 
is excluded from: calculations of grain-size fractions. The mechani- 


1 Except for the Norden soils, which were tested by the Bureau of 
Public Roads, the soils were tested by the State Highway Commis- 
sion of Wisconsin under a cooperative agreement with the U.S. 
Department of Commerce, Bureau of Public Roads. Standard 
procedures of the American Association of State Highway Officials 
(AASHO) were used in performing the tests (1). 

2 Mechanical analyses are according to AASHO Designation: 
T 88. Results by this procedure may differ somewhat from results 


PEPIN’ COUNTY, WISCONSIN 63 


soil samples, Pepin County, Wis.—Continued 


was not available or was not obtained] 


Mechanical analyses 3 Classification 
Percent passing sieve 3 一 Percentage smaller than *— | Liquid |Plasticity, 
limit index I 
1 AASHO 4 Unified 5 
No. 4 | No. 10 | No. 40 | No. 200 
lineh $4ineh 36inoh| (4.7 (2.0 (0.42 (0.074 | 0.05 | 0.02 |.0.005 | 0.002 
mm.) mm.) mm.) mm.) | mm. | mm. | mm. mm. 
rene c" em 100 100 95 88 51 18 13 38 8 | A-4(8).....| ML 
re — — aswa 100 100 96 90 48 16 10 24 3 | A-4(8).....| ML 
برعم بكي مه‎ Sas S latuman as epee ورت‎ 20 o 100 100 97 92 60 32 28 42 20 | A-7-6(12)..| CL 
8 87 83 79 76 73 73 15 12 11 7 7 (2 (2 A-2-4(0)...| SM 
Lose کی‎ sies emn 100 99 92 82 48 23 15 24 4 | A-4(8).....|ML-CL. 
2 2 100 99 91 82 50 28 21 27 8 | A-4(8).....| CL. 
boss sassa iC eet ددسو وكا‎ 100 99 59 52 40 32 27 34 17 | A-6(8).....| CL. 
— P — E pagu 100 99 97 91 57 19 12 33 7 | A-4(8).....|] ML-CL. 
人 100 90 | 人 32 10 | A-4(8S).....| ML-CL. 
100 100 100 100 100 99 O ددهي ذا‎ — DA | — 45 20 | A-7-6(13) ..! ML-CL. 
| 
ال‎ À— YYOUYLY hss 
cal analyses used in this table are not suitable for use in naming 5 Based on the Unified Soil Classification System, Tech. Memo. 
textural classes of soils. No. 3-357, v. 1, Waterways Expt. Sta., Corps of Engin. March 1953. 
3 Based on total material. Laboratory test data corrected for € The percentage of material passing the 2-inch sieve was 100 
amount disearded in field sampling. percent. 
4 Based on the Standard Specifications for Highway Materials 7 Nonplastic. 
and Methods of Sampling and Testing (pt. 1, ed. 7). The Classifica- 8 The percentage of material passing the 3-inch sieve was 100 


tion of Soils and Soil-Aggregate Mixtures for Highway Construction percent and that of passing the 2-inch sieve was 94 percent. 
Purposes, AASHO Designation: M 145-49. 
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at the level of the soil phase. Curran silt loam is an 
example. 


In this report the classes of erosion are as follows: 


Moderately eroded—Soils that have lost from one- 
third to two-thirds of their original surface layer 
through erosion, 

Severely eroded—Soils that have lost more than two- 
thirds of their original surface layer through ero- 
sion. 

Eroded—Soils that have two classes of erosion com- 
bined into one soil phase. 


For more general information about the soils, the reader 
can refer to the section “General Soil Map” in which the 
broad patterns of soils are described. The approximate 
acreage and proportionate extent of each soil mapped in 
the county are given in table 6, and their location is shown 
on the soil map at the back of the report. Terms used to 
describe the soil are given in the Glossary. Technical 
descriptions of each series are provided in the section 
“Detailed Descriptions of Soil Series.” 


64 
Descriptions of the Soils 


This section is provided for those who want detailed 
information about the soils in the county. It describes 
each soil series, a typical profile of each soil type, and then 
each mapping unit; that is, the areas on the detailed soil 
map that are bounded by lines and identified by a symbol. 
The soils are described approximately in alphabetical 
order. 

All of the soils of one series that have the same kind of 
texture in the surface layer are grouped together, and a 
brief description of a profile, generally like that of the 
first soil of the group, is given. The descriptions of the 
other soils that are in each soil type generally tell how their 
profile differs from the one described, or differences are 
indicated in the soil name. 

Most of the names of the soils are made up of the series 
name, the type name, and the phase name; for example, 
‘Bertrand (series) silt loam (type), 6 to 12 percent slopes 
(phase). A few soils have names made up only of the 
series and type names, since they have no variations in 
slope, erosion, or other properties normally designated 


Tapun 6.—Approwimate acreage and proportionate extent of the soils 


Soil Area [Extent 
Dakota loam, 2 to 6 percent slopes, moderately Acres | Percent 
erodes ui aa ra emma مدن د ديات‎ eder UM E dod 2 2 
Dakota loam, 6 to 12 percent slopes, moderately 
616018004 اديع نادت‎ cen عت وما دورو‎ e 64 0) 
Dillon fine sandy loam-------------- 401 .9 
Downs silt loam, 2 to 6 percent slopes 212 EI 
Downs silt loam, 2 to 6 percent slopes, moderately 
eroded- aee Seen cu S mee epe دوا‎ eire Ee 1, 540 1.0 
Downs silt loam, 6 to 12 percent slopes, mod- 
erately eroded_------------------------------ 527 3 
Downs silt loam, benches, 2 to 6 percent slopes, 
moderately eroded-------------------------- 124 | “I 
Downs silt loam, benches, 6 to 12 percent slopes, 
moderately eroded__.___.---.--------------- 158 
Downs silt loam, benches, 12 to 20 percent slopes - 81 1 
Downs silt loam, benches, 12 to 20 percent slopes, 
moderately eroded____-__--.---------------- 462 3 
Downs silt loam, benches, 12 to 20 percent slopes, 
severely eroded_.-_.------------------------ 76 6) 
Downs silt loam, benches, 20 to 30 percent slopes, 
moderately eroded------------------------- 136 vd 
Dubuque silt loam, 2 to 6 percent slopes, moder- 
ately eroded ------------------------------- 57 (1) 
Dubuque silt loam, 6 to 12 percent slopes- - ----- 242 .2 
Dubuque silt loam, 6 to 12 percent slopes, moder- 
ately erodeq------------------------------- 117 1 
Dubuque silt loam, 12 to 20 percent slopes- ----- 293 2 
Dubuque silt loam, 12 to 20 percent slopes, moder- 
ately eroqedq_------------------------------ 354. E 
Dubuque silt loam, 20 to 30 percent slopes. - - --- 540 .4 
Dubuque silt loam, 20 to 30 percent slopes, moder- 
ately eroded_------------------------------- 321 2 
Dubuque silt loam, 30 to 45 percent slopes- - - -- - 223 c 
Dubuque silt loam, deep, 2 to 6 percent slopes- . _ 64 (1) 
Dubuque silt loam, deep, 2 to 6 percent slopes, 
moderately eroqedq-------------------------- 225 xd 
Dubuque silt loam, deep, 6 to 12 percent slopes. - 301 .2 
' Dubuque silt loam, deep, 6 to 12 percent slopes, 
moderately eroded___----------------------- 1, 486 1.0 
Dubuque silt loam, deep, 12 to 20 percent slopes. - 939 -6 
Dubuque silt loam, deep, 12 to 20 percent slopes, 
moderately eroded_-------------------------- 1,761 1.2 


Soil Area | Extent 
RS ع‎ = 
Almena silt loam, 2 to 6 percent slopes, Acres | Percent 
moderately eroqed_-------------------------- 39 (1 
Arenzville silt loam.-.-..--------------------- 1, 216 0.8 
Bertrand silt loam, 0 to 2 percent slopes--------- 352 .2 
Bertrand silt loam, 2 to 6 percent slopes--------- 787 .5 
Bertrand silt loam, 2 to 6 percent slopes, moder- 
ately eroded__---.------------------------- 4, 354 2.9 
Bertrand silt loam, 6 to 12 percent slopes... ---- 46 C) 
Bertrand silt loam, 6 to 12 percent slopes, moder- 
ately eroded_------------------------------- 651 .4 
Bertrand silt loam, 6 to 12 percent slopes, severely 
eroded_----------------------------------- 51 (0 
Bertrand silt loam, 12 to 20 percent slopes, 
moderately eroded__.-..------------- ausu 55 (1) 
Bertrand silt loam, 12 to 20 percent slopes, 
severely eroded_---------------------------- 81 1 
Boone loamy fine sand, 2 to 6 percent Slopes----- 53| © 
Boone loamy fine sand, 2 to 6 percent slopes, 
eroded _--------------------------------…-- 254 2 
Boone loamy fine sand, 6 to 12 percent slopes---- 185 1 
Boone loamy fine sand, 6 to 12 percent slopes, 
eroded_----------------------------------- 607 4 
Boone loamy fine sand, 12 to 30 percent slopes, 
eroded. L عات ع خاادت كد دي عردم دادع وها ووو د ددص ويدف‎ 805 .6 
Boone soils, 12 to 30 percent slopes, severely 
eroded uum 93 .1 
Boone soils, 30 to 60 percent Slopes------------- 2,91 1.9 
Burkhardt sandy loam, 0 to 2 percent slopes. - - 2, 273 1.5 
Burkhardt sandy loam, 2 to 6 percent slopes------| 1, 500 1.0 
Burkhardt sandy loam, 2 to 6 percent slopes, 
moderately eroded-------------------------- 429 3 
Burkhardt sandy loam, 6 to 12 pereent slopes, 
severely eroded_-..------------------------ 54 (1) 
Chaseburg silt loam, 0 to 2 percent slopes- - - - --- 755 E 
Chaseburg silt loam, 2 to 6 percent slopes. - ----- 1, 297 .9 
Curran silt ljoam_------------------------------ 476 .8 
Dakota fine sandy loam, 0 to 2 percent slopes---- 264 .2 
Dakota fine sandy loam, 2 to 6 percent slopes... - 75 O) 
Dakota fine sandy loam, 2 to 6 pereent slopes, 
moderately eroded_.___.-.------------------ 192 .1 
Dakota loam, 0 to 2 percent slopes. -----.------ p š ; 
9 5 


Dakota loam, 2 to 6 percent slopes- ------------ 
See footnote at end of table. 
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TABLE 6.—Approvimate acreage and proportionate extent of the. soils—Continued 


Soil 


Lindstrom silt loam, 20 to 30 percent slopes, 
moderately eroded. 
Loamy alluvial latd cae sass عد ددع‎ 
Loamy alluvial land, woet---------------------- 
Loamy wet terrace land----------------------- 
Loamy very wet terrace land------------------ 
Medary silt loam, 0 to 2 percent slopes---------- 
Medary silt loam, 2 to 6 percent slopes... 
Meridian fine sandy loam, 0 to 2 percent slopes... 
Meridian fine sandy loam, 2 to 6 percent slopes. - 
Meridian fine sandy loam, 2 to 6 percent slopes, 
moderately eroded_------------------------- 
Meridian fine sandy loam, 6 to 12 percent slopes. - 
Meridian fine sandy loam, 6 to 12 percent slopes, 
moderately eroded___.----..---------------- 
Meridian fine sandy loam, 6 to 12 percent slopes, 
severely croded_.__...--22---------.-------- 
Meridian fine sandy loam, 12 to 20 percent slopes, 
moderately eroded 
Morocco loamy fine sand---------------------- 
Norden fine sandy loam, 2 to 6 percent slopes, 
moderately eroded-------------------------- 
Norden fine sandy loam, 6 to 12 percent slopes... 
Norden fine sandy loam, 6 to 12 Per cent slopes, 
moderately eroded--------------+----------- 
Norden fine sandy loam, 6 to 12 per cent slopes, 
severely eroded_---------------------------- 
Norden fine sandy loam, 12 to 20 percent slopes. _ 
Norden fine sandy loam, 12 to 20 percent slopes, 
moderately eroded 
Norden fine sandy loam, 12 to 20 percent slopes, 
severely eroded 
Norden fine sandy loam, 20 to 30 percent slopes... 
Norden fine sandy loam, 20 to 30 percent slopes, 
moderately eroded---------------.-------.-- 
Norden fine sandy loam, dark surface variant, 2 to 
6 percent slopes, moderately eroded........... 
Norden fine sandy loam, dark surface variant, 6 to 
12 percent slopes, moderately erodeqd_---------- 
Norden loam, 12 to 20 percent slopes, moderately 
eroded u كفده‎ = ae قد نمه اق‎ cse nehme 
Norden loam, 20 to 30 percent slopes- ---------- 
Norden loam, 20 to 30 percent slopes, moderately 
eroded 
Norden silt loam, 2 to 6 percent slopes. ......... 
Norden silt loam, 2 to 6 percent slopes, moderately 
eroded MR CRT د‎ e معد م ع‎ RE 
Norden silt loam, 6 to 12 percent Slopes--------- 
Norden silt loam, 6 to 12 percent slopes, mod- 
erately epaded مدر‎ a دمي‎ ell دده ويد‎ 
Norden silt loam, 6 to 12 percent slopes, severely 
eroded 
Norden silt loam, 12 to 20 percent slope 
Norden silt loam, 12 to 20 pereent slopes, mod- 
erately erodeqd_----------------------------- 
Norden silt loam, 12 to 20 percent slopes, severely 
eroded 
Norden silt loam, 20 to 30 percent slopes-------- 
Norden silt loam, 20 to 30 percent slopes, mod- 
erately eroded_------------------------------ 
Norden silt loam, 20 to 30 percent slopes, severely 
poor. —-————— ————— —— 
Norden silt loam and loam, 30 to 40 percent slopes. 
Norden silt loam and loam, 30 to 40 percent 
slopes, moderately eroded- ------------------ 
Northfield very fine sandy loam, 2 to 6 percent 
"dui eM rr وا جحت عطاك سبدو‎ 
Northfield very fine sandy loam, 2 to 6 percent 
slopes, moderately eroded___----.----------- 
Orion silt loam ع هه ع هع م ع م م م ل ع ع مم ل د‎ 
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Area 


Acres 


488 
56 


Soil 


Dubuque silt loam, deep, 20 to 30 percent slopes. -~ 
Dubuque silt loam, deep, 20 to 30 percent slopes, 
moderately eroded-------------------------- 
Dubuque soils, 6 to 12 percent slopes, severely 
eroded 
Dubuque soils, deep, 12 to 20 percent slopes, 
severely eroded. عه ب‎ aaa 
Dubuque soils, deep, 20 to 30 percent slopes, 
severely eroded 


Gale silt loam, 6 to 12 percent slopes - 
Gale silt loam, 6 to 12 percent slopes, moderately 
eroded عت‎ 
Gale silt loam, 12 to 20 percent slopes... - 
Gale silt loam, 12 to 20 percent slopes, moderately 
[CD —————— ———" 


eroded حي‎ e ——————B 
Gale silt loam, 20 to 30 percent slopes----------- 
Gale silt loam, 20 to 30 percent slopes, moderately 
Oded ccc دوك دود‎ desea ese a cee eee ees 
Gale silt loam, 20 to 30 percent slopes, severely 
PrOdedo casu —X——À 
Gale silt loam, 30 to 40 percent slopes... - 
Gotham loamy fine sand, 0 to 2 percent slopes... 
Gotham loamy fine sand, 2 to 6 percent slopes... 
Gotham loamy fine sand, 2 to 6 percent slopes, 
moderately eroded_-------------------------- 
Gotham loamy fine sand, 6 to 12 percent slopes. _ 
Gotham loamy fine sand, 6 to 12 percent slopes, 
moderately eroded_------------------------- 
Hixton fine sandy loam, 2 to 6 percent slopes, 
moderately eroded______...------------.---- 
Hixton fine sandy loam, 6 to 12 percent slopes. . _ 
Hixton fine sandy loam, 6 to 12 percent slopes, 
moderately eroded-------------------------- 
Hixton fine sandy loam, 12 to 20 percent slopes. - 
Hixton fine sandy loam, 12 to 20 percent slopes, 
moderately eroded_-------------------------- 
Hixton fine sandy loam, 20 to 30 percent slopes. - 
Hixton fine sandy loam, 20 to 30 percent slopes, 
moderately eroded 
Hixton fine sandy loam, 20 to 30 percent slopes, 
severely eroded_---------------------------- 
Hixton fine sandy loam, 30 to 45 percent slopes. - 
Hixton fine sandy loam, 30 to 45 percent slopes, 
moderately eroded-------------------------- 
Hixton fine sandy loam, 30 to 45 percent slopes, 
severely eroded. ssa اممف‎ s مده كيه حون‎ 
Hubbard loamy fine sand, 0 to 3 percent slopes- - - - 
Huntsville silt loam_--------------------------- 
Jackson silt loam, 0 to 2 percent Slopes---------- 
Jackson silt loam, 2 to 6 percent slopes___--.---- 
Jackson silt loam, 2 to 6 percent slopes, moder- 
ately eroded. ges aa aa ل عت‎ eee ف ب‎ secs 
ol silt loam, 6 to 12 percent slopes--------- 
Jackson silt loam, 6 to 12 percent slopes, moder- 
ately eroded. eee a kasa 
Jackson silt loam, 6 to 12 percent slopes, severely 
eroded 
Judson silt loam, 0 to 2 percent slopes. --------- 
Judson silt loam, 2 to 6 percent slopes---------- 
Judson silt loam, 6 to 12 percent słopes--------- 
Lindstrom silt loam, 6 to 12 percent slopes______ 
Lindstrom silt loam, 6 to 12 percent slopes, moder- 
ately eroded aun 
Lindstrom silt loam, 12 to 20 percent slopes- -- ~- 
Lindstrom silt loam, 12 to 20 percent slopes, 


Ses fooinote at end of table. 
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TABIB 6—Approvimate acreage and proportionate extent of the soils—Continued 


Soil 


Seaton and Fayette silt loams, valleys, 
percent slopes, severely eroded 
Seaton and Fayette silt loams, valleys, 
percent Slopes----------------------------- 
Seaton and Fayette silt loams, valleys, 20 to 30 
percent slopes, moderately eroded........... 
Seaton and Fayette silt loams, valleys, 
percent slopes, severely eroded. ------------- 
Sparta fine sand and Dune land---------------- 
Sparta loamy fine sand, 0 to 2 percent slopes... 
Sparta loamy fine sand, 2 to 6 percent Slopes----- 
Sparta loamy fine sand, 2 to 6 percent slopes, 
eroded 
Sparta loamy fine sand, 6 to 12 percent slopes... 
Sparta loamy fine sand, 6 to 12 percent slopes, 
eroded co واد د كوه‎ cons وه عاد رام فم‎ SeS دااع‎ sees 
Sparta loamy fine sand, 12 to 20 percent slopes, 
eroded 
Steep stony and rocky lanq_------------------- 
Terrace escarpments, loamy...---------------- 
Terrace escarpments, sandy....-..~.----------- 
Toddville silt loam, 0 to 2 percent slopes. -- 
Toddville silt loam, 2 to 6 percent slopes. .--.. 
Urne fine sandy loam, 30 to 45 percent slopes... 
Urne fine sandy loam, 30 to 45 percent slopes, 
moderately eroded_------------------------- 
Urne fine sandy loam, 30 to 45 percent slopes, 
severely eroded....._----------------------- 
Urne and Norden fine sandy loams, 2 to 6 percent 
slopes, moderately eroded_-------------------- 
Urne and Norden fine sandy loams, 6 to 12 per- 
cent slopes, moderately eroded 
Urne and Norden fine sandy loams, 6 to 12 per- 
cent slopes, severely eroded 
Urne and Norden fine sandy loams, 12 to 20 per- 
Gent Slopes ose so as 


Urne and Norden fine sandy loams, 12 to 2 
percent slopes, moderately eroded- ----------- 
Urne and Norden fine sandy loams, 12 to 20 
percent slopes, severely eroded--------------- 
Urne and Norden fine sandy loams, 20 to 30 
percent SOB aaa aaa e لسعو سه ده‎ 
Urne and Norden fine sandy loams, 20 to 30 
percent slopes, moderately croded------------ 
Urne and Norden fine sandy loams, 20 to 30 


percent slopes, severely eroded--------------- 
Wallkill silt loam----------------------------- 
Watseka loamy fine sand 
Waukegan silt loam, 0 to 2 percent Slopes------- 
Waukegan silt loam, 2 to 6 percent Slopes------- 
Waukegan silt loam, 2 to 6 percent slopes, moder- 

pons ———————— 
Waukegan silt loam, 6 to 12 percent slopes, 

moderately 全 58 
Zwingle silt loam_---------------------------- 
Zwingle silt loam, poorly drained variant........ 


Extent 


Percent 


wo FPR N 


Area 


Soil 


Otterholt silt loam, loamy substratum, 2 to 6 
percent 8lopes------------------------------ 
Otterholt silt loam, loamy substratum, 2 to 6 
percent slopes, moderately eroded___.-------- 
Otterholt silt loam, loamy substratum, 6 to 12 
percent slopes, moderately eroded- ----------- 
Peat and muck, deep. ------------------------ 
Peat and muck, shallow_____--_--------------- 
Plainfield loamy fine sand, 0 to 2 percent slopes. - 
Plainfield loamy fine sand, 2 to 6 percent slopes. - 
Plainfield loamy fine sand, 2 to 6 percent slopes, 
6700180 aaa aaa حا رد م دمو دياه‎ sees 
Plainfield loamy fine sand, 6 to 12 percent slopes. - 
Plainfield loamy fine sand, 6 to 12 percent slopes, 
eroded 
Plainfield loamy fine sand, 12 to 20 percent 
Slopes_------------------------------------ 
Plainfield loamy fine sand, 12 to 20 percent slopes 
o e———— —— حا دا حت د و‎ a 
Plainfield loamy fine sand, mottled subsoil vari- 
ant, 0 to 2 percent slopes_______ 
Richwood silt loam, 0 to 2 percent slopes-------- 
Richwood silt loam, 2 to 6 percent slopes. .--...- 
TI 全 
Rowley silt loam_----------------------------- 
Sandy alluvial land_._.-..-------------------- 
Seaton and Fayette silt loams, uplands, 2 to 6 
percent slopes____-------------------------- 
Seaton and Fayctte silt loams, uplands, 2 to 6 
percent slopes, moderately eroded 
Seaton and Fayette silt loams, uplands, 6 to 12 
percent slopes__-.-_------------------------ 
Seaton and Fayette silt loams, uplands, 6 to 12 
percent slopes, moderately eroded - د‎ _--------- 
Seaton and Fayette silt loams, uplands, 6 to 12 
percent slopes, severely eroded ___-_-------.-- 
Seaton and Fayette silt loams, uplands, 12 to 20 
percent slopes_.-.-------------------------- 
Seaton and Fayette silt loams, uplands, 12 to 20 
percent slopes, moderately eroded ------------ 
Seaton and Fayette silt loams, uplands, 12 to 20 
percent slopes, severely eroded 
Seaton and Fayette silt loams, uplands, 20 to 30 
percent slopes_----------------------~---=-- 
Seaton and Fayette silt loams, uplands, 20 to 30 
percent slopes, moderately eroded ------------ 
Seaton and Fayette silt loams, uplands, 20 to 30 
percent slopes, severely eroded _-------.------ 
Seaton and Fayctte silt loams, valleys, 2 to 6 
percent slopes___-~------------------------- 
Seaton and Fayette silt loams, valleys, 6 to 12 
percent slopes__.._-__.--------------------- 
Seaton and Fayette silt loams, valleys, 6 to 12 
percent slopes, moderately eroded ------------ 
Seaton and Fayette silt loams, valleys, 12 to 20 
percent slopes._.-.------------------------- 
Seaton and Fayette silt loams, valleys, 12 to 20 
percent slopes, moderately eroded. ._.-----~--- 


-一 


1 Less than 0.1 percent. 
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0 to 8 inches, dark grayish-brown, friable silt loam. 

8 to 13 inches, brown, friable silt loam. 

18 to 22 inches, dark-gray, friable silt loam, 

22 to 40 inches, black, friable silt loam that becomes very dark 
gray at a depth of 34 inches; a few mottles of dark reddish 
brown in the upper part of this horizon. 

40 inches +, dark grayish-brown, friable silt loam. 

Depth to the buried, darker soil ranges from 18 to 48 
inches. The color, arrangement, and thickness of the 
layers of older underlying material vary somewhat be- 
cause of water sorting when the material was deposited. 

The Arenzville soils are moderately permeable. They 
are high in moisture-supplying capacity and in fertility. 
They are nearly neutral throughout the profile. 

Arenzville silt loam (Ar].—This is the only Arenzville 
soil mapped in the county. Its profile is like the one de- 
scribed as representative for the series. In some places, 
however, the darker, buried soil is at a depth of more than 
48 inches. 

Generally, little or no lime is required for field crops 
grown on this soil. Crops respond well, however, if a com- 
plete fertilizer is added. 

Streambank cutting and occasional flooding for short 
periods in spring limit the use of this 5011 for crops. 
Nevertheless, the soil is well suited to corn, small grains, 
hay, and pasture. If floods do not damage the crops, 
goodryields are obtained. (Capability unit IIw-2; wood- 
land group 1) 


Bertrand Series 


In the Bertrand series are deep, light-colored soils that 
are well drained. "These nearly level to moderately steep 
soils formed on high stream terraces in silty material 
that was more than 42 inches thick. The native vegeta- 
tion was mainly maple, oak, and hickory, but it included 
other hard woods. 

A representative profile of a Bertrand silt loam in a 
cultivated field follows: 

0 to 8 inches, very dark grayish-brown to dark grayish-brown, 
very friable silt loam. 

8 to 10 inches, dark grayish-brown, very friable silt loam. 

10 to 18 inches, dark-brown, friable silt loam. 

18 to 36 inches, dark-brown, firm silty clay loam. 

86 to 42 inches, dark yellowish-brown, friable light silty clay 
loam. 

42 inches ,لك‎ dark yellowish-brown, friable silt loam. 

In areas that have been plowed, the surface layer is 6 
to 9 inches thick and is very dark grayish brown to dark 
grayish brown. In areas that have not been cultivated, 
the surface layer is darker colored than that of the profile 
described, and it is lighter colored in areas that are eroded. 
The color of the lower three layers in the profile described 
is yellowish brown in places. Fine sand or silt that con- 
tams thin layers of fine sand is at a depth below 42 inches. 

'These soils have high moisture-holding capacity and 
moderate permeability. They are moderately high «in 
natural fertility and are slightly acid. 

Bertrand silt loam, 0 to 2 percent slopes (BeAl. 一 The 
profile of this soil is like the representativo profile 
deseribed. This soil is in broad, level, cultivated areas 
and is subject to little erosion. 

This soil is suited to all the crops commonly grown in 
the county, but corn, oats, and hay of alfalfa and brome- 
grass are the principal crops. Ifa suitable cropping sys- 


PEPIN COUNTY, WISCONSIN 


Almena Series 


The Almena series is made up of light-colored soils that 
are somewhat poorly drained. These nearly level to 
gently sloping soils are generally on ridgetops within areas 
of other soils that are undulating to gently sloping. ‘They 
formed under a forest of hardwoods in a mantle of silt, 
42 to 60 inches thick, that overlies strongly acid glacial 
till. 

A representative profile of an Almena silt loam in a cul- 
tivated field follows: 

0 to 8 inches, very dark grayish-brown to grayish-brown, fri- 
able silt loam, 

8 to 12 inches, grayish-brown, friable silt loam; a few mottles 
of dark yellowish brown. 

12 to 14 inches, grayish-brown, friable to firm silt loam; 
bleached silt coats and mottles of dark yellowish brown. 

14 to 25 inches, dark-brown, firm heavy silt loam; thick, 
bleached silt coats ; mottles of low contrast. 

25 to 45 inches, dark-brown to dark yellowish-brown, firm heavy 
silt loam; thick, bleached silt coats; a few mottles of low 
contrast. 

45 inches +, grayish-brown to brown, massive silt loam; mot- 
tles of strong brown. 

In cultivated areas the surface layer is very dark grayish 

brown to grayish brown. In undisturbed areas the sur- 
face layer is thinner than that in areas that are cultivated 
and is black to very dark grayish brown. The surface 
layer and subsoil combined are 30 to 45 inches thick. The 
mantle of loess in which the soils formed ranges from 42 
to 60 inches in thickness. The underlying glacial till 
ranges from loam to clay loam in texture. 
_ These soils have high moisture-supplying capacity. Run- 
off is medium to slow. Permeability of the solum is mod- 
erate, but internal drainage is slow because the underlying 
glacial till is slowly permeable. The soils are strongly 
acid and are moderately high in natural fertility. The 
root zone extends deep into the lower subsoil. There is 
a slight hazard of erosion in areas that are gently sloping. 
Crops on these soils respond well if lime, commercial fer- 
tilizer, and manure are added. 

These soils are fairly easy to cultivate and to manage. 
Yields are good to excellent if the soils are well managed. 

Almena silt loam, 2 to 6 percent slopes, moderately 
eroded (Am82).—This is the only Almena soil mapped in 
the county. 

Mapped with this soil are some areas of a soil that has 
slightly better internal drainage than this soil. 

All of Almena silt loam, 2 to 6 percent slopes, mod- 
erately eroded, is used for crops. Practices are required 
that help to control erosion. (Capability unit IIe-3; 
woodland group 8) 


Arenzville Series 


The Arenzville series is made up of deep, light-colored, 
well drained to moderately well drained soils. These 
nearly level soils are on stream bottoms, where they formed 
in thin layers of silty materials. The materials were 
washed 1n by streams and. were deposited over the darker 
original soil. The native vegetation was made up of de- 
ciduous trees. 

A representative profile of Arenzville silt loam follows: 
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This soil requires careful management if further erosion 
is to be controlled. If the soil is used for crops, the 
supply of plant nutrients will need to be maintained. 
Row crops can be grown less frequently on this soil than 
on the less sloping Bertrand soils. 

Crops on this soil respond well if a complete fertilizer 
is applied. Turning under green-manure crops and add- 
ing barnyard manure help to increase the content of 
organic matter and nitrogen. Lime is needed if the soil 
is cultivated. (Capability unit 1116-1: woodland 
group 1) 

Bertrand silt loam, 6 to 12 percent slopes, severely 
eroded (BeC3}.—This soil occupies only a small acreage 
and has lost all or nearly all of its original surface layer 
through water erosion. The areas are in narrow bands 
along the edges of stream benches and drainageways. 
Here, brownish material from the former subsoil is ex- 
posed in most places. 

This soil cannot be used so intensively as Bertrand silt 
loam, 6 to 12 percent slopes. If it is used for crops, a 
suitable cropping system is required. 了 or high yields, the 
cropping system needs to be supported by practices to pre- 
vent further erosion. Large amounts of a complete fertil- 
izer and manure are also needed. (Capability unit IVe- 
1; woodland group 1) 

Bertrand silt loam, 12 to 20 percent slopes, moder- 
ately eroded (BeD2).—This soil lies in narrow bands along 
the edges of draws and terraces. Its surface layer is only 
4 to 6 inches thick. In some small areas the soil is slightly 
eroded, and in other areas it is severely eroded. If this 
soil is plowed, dark-brown or dark yellowish-brown ma- 
terial from the former subsoil is turned up in about half 
of the acreage. 

This soil is not well suited to row crops, because of the 
position and narrowness of the areas. Therefore, it is 
generally used for hay crops or pasture. If this soil is 
used for cultivated crops, practices are needed to control 
erosion. To help maintain productivity, choose a crop- 
ping system in which close-growing crops, rather than 
clean-tilled crops, are grown most of the time. Crops on 
this soil respond well if a complete fertilizer is applied and 
manure is added. Time is needed in areas that are culti- 
vated. (Capability unit IVe-1; woodland group 2) 

Bertrand silt loam, 12 to 20 percent slopes, severely 
eroded (BeD3).—This soil occupies narrow bands along the 
edges of draws and terraces. Most of its original surface 
layer has been lost through erosion, and in some places 
part of the subsoil is gone. Asa result, the present surface 
layer is generally dark brown to dark yellowish brown. 

Because of the strong slopes, severe erosion, and suscep- 
tibility to further erosion, this soil is not suited to row 
crops. It is best suited to permanent pasture or to hay 
crops. If the pastures are renovated, yields of forage 
crops are fairly high. Yields are even better if a supple: 
mental nitrogen fertilizer is added and sufficient lime is 
applied. (Capability unit VIe-1; woodland group 2) 


Boone Series 


The Boone series consists of light-colored, gently sloping 
to very steep, droughty upland soils formed in residuum 
from sandstone. Depth to bedrock ranges from a few 
inches to several feet. The shallower soils commonly 


tem is used and practices are applied to maintain a good 
supply of plant nutrients, this soil can be cropped inten- 
sively and yields will remain high. No special practices 
are needed to control erosion. 

In many places organic matter and nitrogen are lacking. 
Nevertheless, crops on this soil respond well if a complete 
fertilizer is applied. Lime is required for high yields. 
Enough lime should be added to raise the pH. to 6.5 or 
7.0 (Capability unit I-1; woodland group 1) 

Bertrand silt loam, 2 to 6 percent slopes (BeB).— The 
profile of this soil is similar to the representative profile 
described. It is on broad, gently sloping stream terraces. 
Nearly all of the original surface layer has been retained. 
As a result, water is absorbed readily and runoff is not 
a serious hazard. 

Most of this soil is used for crops, but a few areas that 
are not accessible to tillage equipment remain in woodland. 
This soil is well suited to corn, oats, and hay. If practices 
are used to control erosion and to keep the supplies of or- 
ganic matter and plant nutrients high, this soil can be used 
intensively and will give high yields. (Capability unit 
IIe-1; woodland group 1) 

Bertrand silt loam, 2 to 6 percent slopes, moderately 
eroded (BeB2).—'The surface layer of this soil is lighter 
colored than that in the representative profile described. 
In most places from one-third to two-thirds of the original 
surface layer has been removed through water erosion. 
Insome places more than two-thirds of the original surface 
layer is gone. The present surface layer is 5 to 8 inches 
thick. 

This soil lacks organic matter and nitrogen. If prac- 
tices are applied to control further erosion and if a suit- 
able cropping system is used and a good supply of plant 
nutrients is maintained, the soil can be used intensively. 
Crops on this soil respond well if a complete fertilizer and 
manure are added. Lime is needed. (Capability unit 
IIe-1; woodland group 1) 

Bertrand silt loam, 6 to 12 percent slopes (BeC).—The 
surface layer of this soil is slightly lighter colored and 
thinner than that in the representative profile described. 
The areas are mostly in narrow bands along the edges of 
stream benches and are used for pasture or have been kept 
in trees. 

This soil requires careful management to protect it 
from erosion. If it is used for crops, the supply of plant 
nutrients needs to be maintained. Row crops can be 
grown less frequently than on the less sloping soils of the 
series. 

Crops on this soil respond well if a complete fertilizer 
is applied. Turning under green-manure crops and add- 
ing barnyard manure will help to increase the content 
of organic matter and nitrogen. Lime is needed if the 
soil is cultivated. (Capability unit 1116-1: woodland 
group 1) 

Bertrand silt loam, 6 to 12 percent slopes, moder- 
ately eroded (BeC2).—This soil has a thinner, lighter col- 
ored surface layer than that in the profile described. 
From one-third to two-thirds of the original surface layer 
has been lost through erosion. The present surface layer 
is 5 to 8 inches thick. In areas that are plowed, dark- 
brown or dark yellowish-brown material from the sub- 
soil has been turned up in about half of the acreage. A 
few small areas are severely eroded. 
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This soil has low moisture-supplying capacity and 15 too 
droughty and too susceptible to wind and water erosion to 
be used for row crops. It will however, produce moder- 
ate yields of hay or pasture if well managed. The soil 
also is well suited to conifers and to plants that provide 
food and cover for wildlife. (Capability unit VIs-1; 
woodland group 5) 

Boone loamy fine sand, 6 to 12 percent slopes, eroded 
(BnC2].—The profile of this soil is like the representative 
profile described. This soil has lost from one-third to 
more than two-thirds of its original surface layer, which 
contained more organic matter than the present surface 
soil. 

Nearly all of this soil has been cultivated. Because of 
the low returns when used for crops, many fields were 
converted to pastures or to pine plantations, and the con- 
version is still going on. The low moisture-supplying 
capacity, the damage already done by erosion, and the 
susceptibility to further wind and water erosion make this 
Soil unsuited to row crops. Crops on this soil produce 
moderate yields of hay and alfalfa if well managed. The 
soi] is well suited to conifers and to plants that provide 
food and cover for wildlife. (Capability unit VIs-1; 
woodland group 5) 

Boone loamy fine sand, 12 to 30 percent slopes, eroded 
(BnD2].— The profile of this soil is generally shallower than 
the one described as representative for the series. The 
soil varies in the color and thickness of the surface layer 
and in the depth to bedrock. Depth to sandstone bedrock 
ranges from less than 1 foot to several feet, and in places 
the sandstone is exposed. 

This soil is susceptible to wind and water erosion. If 
gullies form, they are likely to become large and deep 
before they can be controlled. 

Many areas of this soil are in forest and are only 
slightly eroded. Areas that formerly were in crops now 
have a cover of grass, are used for pasture, or are idle. 
This soil is better suited to pasture and trees than to row 
crops. However, its use for pasture is limited. Trees 
can be grown for timber or for sale as Christmas trees. 
(Capability unit VIIs-1; woodland group 6) 

Boone soils, 12 to 30 percent slopes, severely eroded 
[BsD3).—This mapping unit is made up of loose, droughty, 
sandy soils that have lost more than two-thirds of their 
original surface layer through erosion. The texture of 
the present surface layer ranges from loamy fine sand to 
sand. The surface layer is generally lighter colored than 
that in the representative profile described, and the solum 
is thinner to bedrock. Depth to unweathered sandstone 
ranges from about 19 to 94 inches. 

This soil formerly was used for crops. lt now has a 
sparse cover of grass or is being planted to pine trees. 
(Capability unit VIIs-1; woodland group 6) 

Boone soils, 30 to 60 percent slopes (BsF).—In these 
soils the profile is shallower to bedrock and is more 
droughty than the representative profile described. ‘The 
soils are steep and variable in relief. They occupy a large 
acrenge. I i 

Mapped with these soils are areas of Hixton soils that 
are too small to be mapped separately. 

Boone soils, 30 to 60 percent slopes, consists of sand to 
loamy fine sand. In thickness it ranges from a few inches 
to about 2 feet. Much of the acreage supports poor stands 
of oak trees. "The soils have a thin mat of partly decom- 


occupy the steeper slopes. ‘The native vegetation consisted 
of scrub oak and other drought-tolerant hardwoods, inter- 
spersed with areas that had a sparse cover of grass. Some 
areas previously cleared and cultivated have been planted 
to pines. All but a few acres of the Boone soils in the 
county are in the eastern half. 

A representative profile of a Boone loamy fine sand 
follows: 

0 to 7 inches, dark grayish-brown, very friable loamy fine sand. 

7 to 86 inches, yellowish-brown or light yellowish-brown, very 
friable or loose loamy sand. 

36 inches +, yellow sandstone. 

The thickness of the surface layer ranges from 4 to 7 
inches in cultivated fields. Undisturbed arcas have a 
thinner and darker surface layer. 

The soils that have a slope of less than 12 percent com- 
monly contain varying amounts of fine sand. The sand 
washed or rolled from the finer grained Franconia sand- 
stone above. The fine sand gives these soils a slightly 
more favorable moisture-supplying capacity than is 
normal for the Boone soils. 'The steep Boone soils are 
more variable in depth to sandstone than the less sloping 
ones, and their surface soil 15 somewhat coarser textured. 
In some of the steep areas, the proportions of sand and 
loamy sand in the surface soil are about equal, and the 
mapping unit is called Boone soils. 

Boone soils have rapid permeability and low moisture- 
supplying capacity for plants. They are subject to wind 
and water erosion. Low natural fertility and low moisture- 
supplying capacity somewhat limit the selection of cover 
plants for erosion control. Unless limed, Boone soils are 
strongly to very strongly acid throughout. 

Boone loamy fine sand, 2 to 6 percent slopes (Bn8).— 
The profile of this soil is similar to the representative pro- 
file described, but the surface layer is darker colored. 
Most of this soil has been protected from erosion by a 
cover of trees or grass. The surface soil therefore con- 
tains more organic matter than is present in Boone soils 
that have been cultivated or eroded. 

This soil dries out rapidly and, if not protected, 1s highly 
susceptible to wind erosion. It is low in natural fertility 
and in capacity to supply moisture for plants. 

Some areas are used for crops, mainly for soybeans, corn, 
rye, oats, clover, and alfalfa. Grasses are included in 
some of the hay mixtures. Some areas have been planted 
to pine trees, and some fields have been abandoned and 
are now idle. (Capability unit IVs-1; woodland group 5) 

Boone loamy fine sand, 2 to 6 percent slopes, eroded 
(BnB2).—The profile of this soil is similar to the representa- 
tive profile described. The soil has lost from one-third to 
more than two-thirds of the original surface layer through 
wind and water erosion and will lose more if not protected. 
This soil dries out rapidly, has a low natural supply of 
plant nutrients, and is low in moisture-supplying capacity. 
The major crops are soybeans, corn, rye, oats, clover, and 
alfalfa. Some areas have been planted to pine trees. 
Some fields have been abandoned and now remain idle. 
(Capability unit IVs-1; woodland group 5) 

Boone loamy fine sand, 6 to 12 percent slopes (BnC}.— 
The surface layer of this soil is darker than that in the 
representative profile described. The soil has not been 
eroded or is only slightly eroded, because it was protected 
by a cover of trees or grass. The surface soil retains most 
of the original organic matter. 
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ing surface soil, and, as a result, the present surface layer 
is brownish in color. Depth to the underlying material 
generally is less in this soil than in the less eroded 
Burkhardt soils. 

This soil is subject to wind and- water erosion. It is 
suited to the same crops as Burkhardt sandy loam, 0 to 2 
percent slopes. (Capability unit IIIs-1; woodland 
group 3) 

Burkhardt sandy loam, 6 to 12 percent slopes, se- 
verely eroded (BuC3).—Most areas of this soil are in small 
acreages on breaks along draws or along the edges of 
terraces. The layers that make up the profile are thinner 
than those in the representative profile described. Conse- 
quently, this soil contains less organic matter and has 
lower moisture-supplying capacity. More than two-thirds 
of the original surface layer has been removed through 
erosion. The present surface layer is brownish, and in 
many places materia] from the underlying sand and gravel 
is mixed in it. 

This soil is subject to sheet and gully erosion. It is not 
suited to row crops, and most of the acreage is used for 
hay. (Capability unit VIs-1; woodland group 3) 


Chaseburg Series 


The Chaseburg series is made up of deep, moderately 
light colored soils that ave well drained to moderately well 
drained. 'Phe soils formed in silty sediments, more than 
49 inches thick, moved. from nearby uplands and terraces 
by water and soil creep. They are at the heads of draws, 
along intermittent streams that flow out of small drainage 
basins, and along the base of steep slopes. Most of the 
areas are small and are widely distributed throughout the 
county. Generally, the slope ranges from 0 to 6 percent, 
but ina small acreage it is steeper. 

Á representative profile of a Chaseburg silt loam 
follows: 

0 to 24 inches, very dark grayish-brown, very friable silt 
loam. 

24 to 32 inches, dark grayish-brown, friable silt loam. 

32 to 42 inches, dark-brown, friable silt loam. 

42 inches 十 , yellowish-brown, friable silt loam. 

Differences in the source of sediments cause minor vari- 
ations in color throughout the. profile. In a few small 
areas, stones, sand, or gravelly overwash are on the sur- 
face. There are thin, sandy strata throughout the profile 
in places. The Chaseburg soils are dominantly well 
drained. 

The Chaseburg soils are moderate in permeability and 
high in moisture-supplying capacity. Runoff is medium. 
The solum is neutral to medium acid. These soils are 
friable and have a deep rooting zone. They are fairly 
low in organie matter, but they are high in natural 
fertility. 

Chaseburg silt loam, 0 to 2 percent slopes (CaA).— 
This nearly level soil is along intermittent drainageways. 
Its profile is like the representative profile described. 
This soil is subject to overflow. Consequently, a few 
areas have an overwash of sandy loam or loam on the 
surface. 

This soil is well suited to all of the crops commonly 
grown in the county. If the supply of plant nutrients is 
kept high and a suitable cropping system is used, this soil 
can be cropped intensively. The.crops respond well to good 
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posed leaf litter on the surface and dark organic matter in 
the surface layer that help to absorb rainfall and to pro- 
tect the soil from erosion. Trees,on these soils yield some 
timber. The areas are also of value for wildlife. 
(Capability unit VIIs-l; woodland group 6) 


Burkhardt Series 


In the Burkhardt series are somewhat droughty, dark- 
colored sandy loams. These level to gently undulating 
soils are on stream terraces. They formed under prairie 
in sandy materials derived mainly from sandstone re- 
siduum or from well-sorted glacial outwash. They are 
underlain by coarse sandy outwash and fine gravel at a 
depth between 18 and 24 inches. 

A representative profile of a Burkhardt sandy loam 
follows: 

0 to 12 inches, black, very friable sandy loam. 

12 to 18 inches, very dark brown, friable sandy loam. 

18 to 24 inches, dark-brown, very friable loamy sand. 

24 to 30 inches +, dark-brown, loose sand and gravel that 
becomes brown with increasing depth. 

The color of the surface layer ranges from black to very 
dark brown. Otherwise, the profile varies mainly in the 
thickness of the solum and in the amount of sand and 
gravel in the underlying material. Depth to the under- 
lying sandy and gravelly outwash ranges from 18 to 24: 
inches. 

The soils have low moisture-supplying capacity, and 
they are only moderately productive. Runoff is medium 
to slow, depending on the steepness of the slope. Per- 
meability and internal drainage are somewhat rapid. The 
root zone extends to a depth between 16 and 24 inches. 
The content of organic matter originally was fairly high, 
but it has been depleted by intensive use for cultivated 
crops. 

In this county most of the acreage of Burkhardt soils 
is on the terraces and outwash plains along the Mississippi 
and Chippewa Rivers. Because of their fairly gentle 
relief, these soils are used mainly for crops. 

Burkhardt sandy loam, 0 to 2 percent slopes (BuA).— 
This soil is in broad, nearly level areas on stream terraces 
and outwash plains. Its profile is like the representative 
profile described. 

This soil has low moisture-supplying capacity and is 
droughty. Wind erosion is a problem on broad, open areas, 
and practices are required to help control erosion. 

Most areas of this soil are in erops, mainly corn, small 
grains, and crops grown for forage. Yields are low. 
(Capability unit 1115-1 woodland group 8) 

Burkhardt sandy loam, 2 to 6 percent slopes (BuB).— 
This soil is on slightly undulating, broad stream benches. 
Depth to Ioose sand and gravel is slightly less than in the 
representative profile described. 

This soil can be used and managed about the same as 
Burkhardt sandy loam, 0 to 2 percent slopes. (Capability 
unit 1115-1: woodland group 3) 

Burkhardt sandy loam, 2 to 6 percent slopes, moder- 
ately eroded (Bu82).—This soil occupies undulating stream 
terraces. Its surface layer is thinner and slightly lighter 
colored than that in the representative profile described. 
From one-third to two-thirds of the original surface Iayer 
has been removed through erosion. In places plowing has 
mixed material from the former subsoil with the remain- 
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otherwise, yields of corn, oats, and hay are high. Corn 
and small grains respond well if nitrogen fertilizer is 
added, especially if the fertilizer is applied early in spring. 
In most places lime is needed for high yields of legumes. 
In some places there is a slight risk of erosion. ( Capa- 
bility unit ITw-1; woodland group 8) 


Dakota Series 


The Dakota series consists of moderately deep, dark- 
colored soils on stream terraces. The soils are well 
drained, are nearly level to sloping, and have formed 
under prairie in outwash of loam and sandy loam. "They 
are underlain by loose sand at a depth between 24 and 36 
inches. 

A representative profile of Dakota fine sandy loam in a 
eultivated field follows: 

0 to 8 inches, very dark brown, very friable fine sandy loam. 

8 to 18 inches, very dark grayish-brown, very friable fine sandy 
loam. 

13 to 25 inches, dark-brown, friable loam that grades to fine 
sandy loam in the lower part of this layer. 

25 to 81 inches, dark-brown, very friable loamy sand. 

31 inches +, strong-brown, loose sand that contains a few 
pebbles. 

In undisturbed areas the surface layer of Dakota fine 
sandy loam is 8 to 13 inches thick and is black to very dark 
brown. The solum ranges from 24 to 36 inches in thick- 
ness, but it is generally about 38 inches thick. The under- 
lying material ranges from fine sand to coarse sand, and 
in many places it contains a small amount of gravel. 

A representative profile of a Dakota loam follows: 

0 to 10 inches, very dark brown to black, very friable Ioam. 

10 to 14 inches, dark-brown, firm heavy loam. 

14 to 23 inches, dark-brown, firm heavy loam. 

23 to 28 inches, dark-brown, friable light loam. 

28 to 42 inches +, strong-brown, loose sand that is yellowish 
brown in the lower part of this layer. 

In undisturbed areas the surface layer of the Dakota 
loams is generally black. In cultivated but uneroded 
areas, the surface layer is very dark brown. "Where the 
soil is eroded, the surface layer is grayish brown. Varia- 
tions in the Dakota loams are chiefly in the size of the 
particles of the underlying sand and in the thickness of 
the solum. 

AI] the Dakota soils ave moderate to moderately rapid 
in permeability. They are medium to moderately low in 
moisture-supplying capacity and are moderate in natural 
fertility. These soils are strongly acid to neutral unless 
they have been limed. ١ 

Dakota fine sandy loam, 0 to 2 percent slopes (DaA).— 
This soil is on stream terraces. Its profile is like the repre- 
sentative profile of the Dakota fine sandy loam described. 

This soil is well suited to all of the crops commonly 
grown in the county. If a suitable cropping system is used 
and the supply of plant nutrients and organic matter is 
maintained, this soil can be cropped intensively. There 
is a slight risk of wind erosion, but no special practices are 
needed to prevent erosion if the soil is otherwise well man- 
aged. Generally, yields are modérately high. During 
dry periods, however, lack of moisture causes crops to 
make lower yields in many places. The capacity of this 
soil for storing moisture is so low that in dry years corn, 
hay, and other crops planted late in the season are dam- 


management. There is only a slight risk of erosion. No 
special practices are required to protect the soil, except 
where flooding occurs. Here, dikes can be used to prevent 
overflow by floodwaters. Otherwise, the areas should be 
kept in pasture or trees. 

Crops on this soil respond well if a commercial fertilizer 
is applied. In places yields of corn are low because 
the soil needs nitrogen. In many places lime is needed 
for high yields of legumes. (Capability unit I-1; 
woodland group 1) 

Chaseburg silt loam, 2 to 6 percent slopes (CaB).— 
This soil is.in gently sloping drainageways in the uplands, 
on bottoms along intermittent streams, and in alluvial 
fans on terraces and high bottoms. Its surface layer gen- 
erally is slightly thinner than that in the representative 
profile desi beg. Also, in places, especially at the heads 
of draws, there are a few stones on the surface or through- 
out the profile. 

Mapped with this soil are a few acres of a Chaseburg 
soil that has a slope of more than 6 percent. 

The hazard of erosion is slightly greater on this soil 
than on Chaseburg silt loam, 0 to 9 percent slopes. Con- 
sequently, more careful management is required to con- 
trol erosion. Practices are also needed to prevent further 
damage because of soil material washed onto this soil 
from higher lying areas. About the same crops can be 
grown on this soil as are grown on Chaseburg silt loam, 
0 to 2 percent slopes. (Capability unit IIe-1; woodland 
group 1) 


Curran Series 


.The Curran series is made up of deep, light-colored, 
silty soils on high stream terraces. These nearly level 
soils are somewhat poorly drained. Most of the acreage 
is within the valleys of Little and Big Arkansaw Creeks 
in the northwestern part of the county. The areas are 
small, but the soils are locally important to agriculture. 

A representative profile of Curran silt loam follows: 

0 to 7 inches, very dark grayish-brown, friable silt loam. 

7 to 8 inches, gray to grayish-brown, friable silt loam ; mottles 
of dark yellowish brown. 

8 to 12 inches, grayish-brown, firm silt loam; mottles of dark 
yellowish brown ; bleached silt coats. 

12 to 25 inches, dark grayish-brown, firm silty clay loam that 
grades to silt loam in the lower part of the layer; mottles 
of dark yellowish brown. 

25 to 34 inches, grayish-brown, friable silt loam; mottles of 
yellowish brown. 

The structure of the surface layer is granular in many 
places. In a few areas the dominant color of the middle 
layers is brown, rather than grayish brown. There is 
sand below a depth of 314 feet in places. 

These soils have slow internal drainage and high mois- 
ture-supplying capacity. Natural fertility is moderately 
high. The soils are slightly acid to strongly acid. 

Curran silt loam (Cu).—This is the only Curran soil 
mapped in the county. It generally has a slope of 0 to 2 
ercent, but in places the slope is as much as 5 percent. 
ts profile is the representative profile described, 

Drainage of this soil needs to be improved. . Alfalfa, in 
particular, is hard to establish unless adequate drainage 
is provided. Slow internal drainage also delays tillage 
in spring. If the soil is' drained and is well managed 
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ing capacity and tilth will be improved. Crops grown on 
this soil respond well if lime and fertilizer are applied 
according to the needs indicated by soiltests. (Capability 
unit IIe-2 ; woodland group 9) 

Dakota loam, 6 to 12 percent slopes, moderately 
eroded (DbC2).—The surface layer of this soil is lighter 
colored and thinner than that in the representative profile 
described for the Dakota loams. All but 4 to 6 inches of 
the original surface layer has been removed through ero- 
sion, and plowing has mixed material from the former sub- 
soil with the remaining surface soil. Asa result, the pres- 
ent surface layer is a lighter brown than the original one. 

This soil is suited to corn, small grains, and hay. It is 
mainly in narrow bands along the edges of stream terraces 
and drainageways, however, where it is subject to gully 
erosion. Practices are required to help control erosion 
and to supply organic matter. Lime and fertilizer are 
also م‎ (Capability unit ITTe-8; woodland group 9) 


Dillon Series 


The Dillon series consists of deep, dark-colored, sandy 
soils on stream terraces. The soils are very poorly 
drained. They are in level areas and in slight depressions 
in the eastern part of the county. These soils formed 
under a luxuriant growth of grasses, sedges, reeds, and 
other plants that tolerate wetness. They have a thick, 
black surface layer. 

A representative profile of Dillon fine sandy loam in a 
cultivated field follows: 

0 to 11 inches, black, very friable fine sandy loam. 

11 to 14 inches, very dark gray to grayish-brown, very friable 
loamy fine sand. 

14 to 26 inches, light brownish-gray, loose fine sand; mottles 
of yellowish brown. 


26 to 46 inches, grayish-brown, loose fine sand. 
46 inches 十 , brown, loose sand. 


The surface layer is 10 to 15 inches thick. In uncul- 
tivated areas there are a few inches of peat or muck over- 
lying the surface layer in places. 

Dillon soils are rapid in permeability. Runoff is slow. 
These soils have an intermittent high water table. The 
water table fluctuates from about 1 foot below the surface 
in spring, or following periods of extended rainfall, to a 
depth of more than 4 feet in summer. Generally, these 
soils have high moisture-supplying capacity, but in places, 
during the latter part of the growing season, yields are 
somewhat limited by lack of moisture. Unless they have 
been limed, these soils are medium acid to strongly acid. 

Dillon fine sandy loam (Dc).—This is the only Dillon 
soil mapped in the county. Its profile is like the repre- 
sentative profile described. 

The drainage of this soil needs to be improved if crops 
are to grow well. Also, a fertilizer that contains phos- 
phate and potash is generally needed to raise the level of 
plant nutrients. 

Tf alfalfa is grown on this soil, potash and lime are 
needed. If corn and small grains are grown, nitrogen 
ought to be applied and crop residues should be returned 
to the soil for high yields. (Capability unit [Vw-1; 
woodland group 7) 


Crops grown on this soil respond well 


aged by drought. 
3 (Capability unit 1115- 


if lime and fertilizer are applied. 
1; woodland group 3) ` 

Dakota fine sandy loam, 2 to 6 percent slopes (Dc8).— 
The solum of this soil is thinner than that of the Dakota 
fine sandy loam for which a representative profile is de- 
scribed. Also, the risk of erosion is somewhat greater. 
Therefore, careful management is required to control ero- 
sion. Otherwise, this soil can be used and managed about 
the same as Dakota fine sandy loam, 0 to 2 percent slopes. 
(Capability unit ILIs-1; woodland group 3): 

Dakota fine sandy loam, 2 to 6 percent slopes, mod- 
erately eroded (Da82).—The surface layer of this soil is 
thinner and slightly lighter colored than that in the pro- 
file described for the Dakota fine sandy loams. From 4 
to 8 inches of the original surface layer has been lost 
through wind and water erosion. Plowing has mixed 
material from the subsoil with the remaining surface 
layer. 

Tha hazard of erosion is greater on this soil than on 
Dakota fine sandy loam, 0 to 2 percent slopes. There- 
fore, greater care is needed to control erosion. If fairly 
simple practices are used to prevent erosion, and if plant 
nutrients and lime are added, this soil can be cropped 
fairly intensively.’ (Capability unit 1115-1: woodland 
group 3) 

Dakota loam, 0 to 2 percent slopes (DbA).—The profile 
of this soil is similar to the one described for the Dakota 
loams, except that depth to the underlying sand is 28 to 
36 inches. 

The nearly level relief and thick, friable surface layer 
make this soil easy to till, All of this soil is in crops. 
Tt is well suited to row crops, small grains, and hay, and 
to green beans, peas, and other special crops. Yields are 
high if the soil is well managed. Because this soil is 
slightly droughty, the content of organic matter needs to 
be kept high and lime and fertilizer should be applied. 
Apply the lime and fertilizer according to the needs in- 
dicated by- soil tests. (Capability unit IIs-1; woodland 
group 9) 

Dakota loam, 2 to 6 percent slopes (DbB).—The profile 
of this soil is like the representative profile described for 
the Dakota loams. 

This soil is well suited to all the crops commonly grown 


in the county. It is moderately susceptible to erosion and. 


is slightly droughty. Nevertheless, if fairly simple prac- 
tices are used to control erosion and fertilizer and lime 
are applied, this soil can be cropped fairly intensively. 
(Capability unit ILe-2; woodland group 9) 

Dakota loam, 2 to 6 percent slopes, moderately 
eroded (DbB2)—'The surface layer of this soil is lighter 
colored than that in the representative profile described for 
the Dakota loams, and the content of organic matter is 
lower. From 4 to 8 inches of the original surface layer 
has been removed through erosion, and in places plowing 
has mixed dark-brown material from the subsoil with the 
remaining surface soil. Runoff is greater on this soil than 
on the less eroded Dakota loams. 

This soil is well suited to row crops, small grains, and 
hay, and all of it is used for crops. I£ practices are 
applied to help control erosion, and if crop residues are 
plowed under and manure is added, the moisture-supply- 
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Downs silt loam, 2 to 6 percent slopes, moderately 
eroded (DdB2).—The surface layer of this soil is slightly 
thinner than that of the Downs silt loam described. It 1s 
6 to 8 inches thick. This soil is on the tops of broad ridges 
and occupies the gently sloping parts of the ridges. 

This soil is well suited to row crops, small grains, and 
hay. It is highly productive if well managed, but it is 
susceptible to further erosion if it is used for crops and not 
‘protected. Terracing, contour stripcropping, and return- 
ing crop residues to the soil will reduce runoff and erosion. 
The crops grown respond well if lime and fertilizer are 
applied. (Capability unit IIe-1; woodland group 1) 

Downs silt loam, 6 to 12 percent slopes, moderately 
eroded (DdC?).—This soil has lost from one-third to two- 
thirds of its original surface layer through erosion. About 
4 to 8 inches of the original surface layer remains. 

In some areas this soil covers the entire top of the ridge. 
In other places it occupies only the outer edge of the top of 
the ridge and lies just below less sloping Downs soils. 

If this soil is well managed, it is well suited to row 
crops, small grains, and hay. Nearly all of it is used for 
crops. Practices are needed to control erosion. If a 
cropping system is used in which crops are grown that 
keep the content of organic matter high, tilth is improved. 
The ability of the soil to absorb rainfall is also improved 
and runoff is reduced. This soil is highly productive if 
adequate fertilizer and lime are supplied. (Capability 
unit 1116-1: woodland group 1) 

Downs silt loam, benches, 2 to 6 percent slopes, mod- 
erately eroded (DeB2)——The surface layer of this soil is 
slightly lighter colored than that in the profile described 
for Downs silt loam, benches. Erosion and mixing by 
plowing have made the surface layer very dark brown 
rather than black. 

This soil is on fairly narrow, gently sloping tops of 
ridges that make up the dissected benches. Because it 
lies above other soils and the surface layer generally has 
favorable structure, runoff is not a serious problem. 

This soil is highly productive. If it is well managed, 
it is well suited to corn and oats, to alfalfa and brome- 
grass grown together, and to special crops: This soil can 
be cropped intensively if fairly simple practices are used 
to control erosion and if fertility is kept high. (Capa- 
bility unit IIe-1; woodland group 1) 

Downs silt loam, benches, 6 to 12 percent slopes, mod- 
erately eroded (DeC2).—This soil has lost from one-third 
to two-thirds of its original surface layer through erosion. 
The present surface layer is very dark grayish brown. 
The subsoil is slightly thinner than that in the profile de- 
scribed for Downs silt loam, benches. 

Tlis soi] is on the tops of ridges that make up the 
dissected benches, or is in long, narrow strips just ee 
tho crest of the ridges. Because of its slope and the low 
content of organic matter in the surface layer, much rain- 
fall runs off and causes further erosion. 

This soil is suited to corn, grain, hay, and other crops 
commonly grown in the county. If practices are used 
to reduce runoff and other good management is used, high 
yields are obtained. (Capability unit IIIe-1; woodland 
group 1) 

Downs silt loam, benches, 12 to 20 percent slopes 
(DeD).—The subsoil of this. soil is slightly thinner than 
that in the representative profile described for Downs silt 
loam, benches. This soil is in small areas at the heads 


Downs Series 


In the Downs series are moderately dark colored, deep, 
well-drained soils. 'These soils formed in a mantle of 
windblown silt, or loess, 42 or more inches thick. Some of 
the soils are near the F'ayette soils on broad ridges under- 
lain by limestone. Others are on benches—low ridges and 
hills—that are believed to be the remnants of old stream 
terraces dissected by erosion. These Downs soils on 
benches are underlain by greenish glauconitic sandstone. 
In this county they are in positions about halfway be- 
tween those of the soils on upland ridges and those of the 
soils on stream terraces. 

. Most of the Downs soils have convex slopes of 2 to 12 
percent, but some of them on benches have slopes of as 
much as 30 percent. The Downs soils on ridges occupy à 
larger acreage than those on benches. They are in the far 
western part of the county and are mostly within Stock- 
holm Township. The acreage on benches is in the broad 
valley of Bear Creek in the eastern part of the county. 

Á representative profile of a Downs silt loam in a 
cultivated field follows: 

0 to9 inches, very dark brown, very friable silt loam. 

9 to 12 inches, brown, very friable silt loam. 

12 to 16 inches, dark-brown, friable silt loam. 

16 to 23 inches, dark-brown, firm silty clay loam. 

23 to 88 inches, dark yellowish-brown, firm silty clay loam. 
88 inches +, dark yellowish-brown, friable silt loam. 

In undisturbed areas or in slightly eroded areas, the 
surface layer of the Downs silt loams is black to very dark 
brown. In cultivated areas and in eroded areas, the sur- 
face layer is very dark grayish brown to brown. In places 
the layer of firm silty clay loam extends to a depth of as 
much as 42 inches, but in other places it is at a depth of 
less than 88 inches. Depth of the silty material over 
limerock ranges from 42 inches to several feet. 

A representative profile of a Downs silt loam, benches, 
in an undisturbed area follows: 

0 to 8 inches, black, very friable silt loam. 

8 to 18 inches, very dark grayish-brown to dark grayish-brown, 
very friable silt loam. 

13 to 17 inches, dark grayish-brown, friable silt loam. 

oe et inches, dark-brown, friable to firm light silty clay 

86 inches +, dark-brown and pale-brown, friable silt loam. 

The surface layer of the Downs soils on benches is brown 
to very dark grayish brown or black. The thickness of 
the solum ranges from 32 to 42 inches. 

All of the Downs soils are moderate in permeability and 
high in moisture-supplying capacity. Roots can pene- 
trate deep into them. In undisturbed areas the soils are 
nearly neutral and are high in fertility. 

Downs silt loam, 2 to 6 percent slopes iDdB).—This soil 
is slightly eroded, but its profile is otherwise like the pro- 
file of the Downs silt loam described. In a few small 
areas, this soil is not cultivated and the surface layer is 
black or very dark brown. This soil is on the gently 
sloping tops of broad ridges. Because of its gentle slope 
and its position on the landscape, runoff is not excessive. 

This soil is well suited to row crops, small grains, and 
hay. Practices are required to help to control erosion. 
(Capability unit IIe-1 ; woodland group 1) 
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over dolomitic limestone. The silt ranges from 1 to 315 
feet in thickness and overlies clayey material that weath- 
ered from limestone. The clayey material is a few inches 
to several feet thick., The native vegetation was a hard- 
wood forest made up chiefly of oak, hickory, and hard 
maple. 

The soils of this series differ in depth to clayey ma- 
terial. In the soils not named as deep, the clayey ma- 
terial is at a depth of 12 to 20 inches. In contrast, in the 
deep Dubuque soils it is at a depth of 20 to 42 inches. 

Most of the Dubuque soils are on ridges throughout the 
western part of the county. Typically, they are on the 
tops of narrow ridges or are along the more sloping edges 
of the broader ridges, The steep areas are used mainly 
as pastures or as woodland. The less sloping areas are 
used mainly for crops. 

These soils are productive if well managed. "They are 
important to the economy of the county. 

The following describes a representative profile of a 
Dubuque silt loam not named as deep, in a cultivated field : 


0 to 6 inches, dark grayish-brown, friable silt loam. 

6 to 18 inches, dark yellowish-brown, very friable silt loam. 

13 to 18 inches, yellowish-brown, friable silt loam. 

18 to 28 inches, strong-brown clay; sticky and plastic when 
wet, and hard when dry. 

28 to 36 inches, reddish-brown clay; sticky and plastic when 
wet, and hard when dry. 

36 inches -+, limestone. 


In the Dubuque soils not named as deep, the depth to 
clay ranges from 12 to 20 inches. The thickness of the 
clay over the underlying limestone ranges from a few 
inches to several feet. The'size and amount of chert 
fragments in the soil vary considerably. In wooded areas 
the surface Inyer is darker than in areas that are cultivated. 

The following describes a representative profile of a 
Dubuque silt loam, deep, in an undisturbed area: 


0 to 1 inch, black, very friable silt loam. 

1 ii 9 inches, dark grayish-brown to brown, very friable silt 
oam. 

9 to 12 inches, dark-brown, friable silt loam. 

12 to 32 inches, dark-brown, firm. silty clay loam. 

82 to 42 inches, reddish-brown clay; sticky and plastie when 
wet, and hard when dry. 

42 inches +, limestone. 


In the deep Dubuque silt loams, the surface layer of 
the soils that have been tilled is dark grayish brown to 
very dark grayish brown. Depth to the reddish clay 
ranges from 20 to 42 inches. The thickness of the red 
clay over limestone ranges from a few inches to several 
feet. In places there are chert fragments on the surface 
and throughout the profile. 

Al of the Dubuque soils are moderate in permeability 
and are moderate to high in moisture-supplying capacity. 
Runoff is medium on the gently sloping soils and rapid 
on the steep ones. Unless they have been limed, these 
Soils are acid throughout the profile. 

Dubuque silt loam, 2 to 6 percent slopes, moderately 
eroded (Df82)—The profile of this soil is similar to the 
representative profile described for the Dubuque silt 
loams not named as deep. This soil has lost from one- 


third to two-thirds of its original surface layer through 


erosion. 

Mapped with this soil are a few small areas of a less 
eroded soil. Areas of this included soil are too small to be 
mapped separately. 


of valleys or on the ends of ridges that make up the 
dissected benches. The areas are mostly in trees or 
pasture. NT 

If this soil is carefully managed to control erosion, 1t 1s 
suited to field crops. High yields of legumes and grasses 
grown for pasture can be obtained if lime and fertilizer 
are applied according to the needs indicated by soil tests. 
(Cape bility unit IVe-1; woodland group 2) 

Downs silt loam, benches, 12 to 20 percent slopes, 
moderately eroded (DeD2).—The profile of this soil is 
thinner than the one described as representative of Downs 
silt loam, benches, and the surface layer is lighter colored. 
Only 4 to 6 inches of the original surface layer remains. 
Plowing has mixed material from the subsoil with the re- 
maining surface soil. As a result, the present surface 
layer is very dark grayish brown. The subsoil extends 
to a depth of about 36 inches. 

Most of this soil is on the sides of long, narrow ridges 
that make up the dissected benches. It is in a lower posi- 
tion than the other Downs soils on benches and receives 
runoff from them. 

This soil is used mostly for field crops. The main crops 
in the cropping system are those grown for hay or pasture. 
Careful management is required. Stripcropping, diver- 
sions, and practices to maintain fertility are needed to 
control erosion and to maintain high yields. (Capability 
unit IVe-1 ; woodland group 2) 

Downs silt loam, benches, 12 to 20 percent slopes, 
severely eroded (DeD3}.—This soil has lost more than two- 
thirds of its original surface layer through erosion. The 
surface layer and the subsoil are thinner than those in 
the profile described for Downs silt loam, benches. Also, 
plowing has mixed material from the lighter colored sub- 
soil with the remaining surface soil As a result, the 
present surface layer is dark brown and the subsoil is less 
friable. The soil is also more difficult to till and is more 
susceptible to. erosion. This soil receives runoff from 
higher areas. It therefore is susceptible to further ero- 
sion. In a small acreage the slope is as steep as 30 per- 
cent. This soil is suited mainly to hay and pasture. 
(Capability unit VIe-1; woodland group 2) 

Downs silt loam, benches, 20 to 30 percent slopes, 
moderately eroded (DeE2).—The surface layer of this soil 
is thinner and lighter colored than that in the profile of 
Downs silt loam, benches, described, and the subsoil is 
thinner. The surface layer is 4 to 6 inches thick and is 
very dark grayish brown. The subsoil extends to a depth 
of about 36 inches. 

Mapped with this soil are a few small areas of a steep 
Downs soil that is less eroded than this soil. 

Downs silt loam, benches, 20 to 30 percent slopes, mod- 
erately eroded, occupies long, narrow areas on the sides 
of hills below less sloping Downs soils. It is too steep 
for row crops and is better suited to hay and pasture. 
If fertilizer is applied and the soil is otherwise well 
managed, yields are high. (Capability unit VIe-1; 
woodland group 2) 


Dubuque Series 


The Dubuque series consists of moderately deep to deep, 
light-colored, silty soils that are well drained. These soils 
formed on uplands in a mantle of windblown silt, or loess, 
and partly in reddish clay that weathered from and lies 
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sloping Dubuque soils, and it receives runoff from them. 
It is moderately productive if well managed, but it is not 
suited to intensive use for cultivated crops. If this soil 
were to become more eroded, it would be more. difficult to 
till and its productivity would decrease. Therefore, the 
cropping system should consist mainly of crops grown for 
hay or pasture. (Capability unit IVe-2; woodland 
group 2) 

Dubuque silt loam, 20 to 30 percent slopes (DfE).—This 
soil has a cover of trees and is not eroded or is only slightly 
eroded. The surface layer is darker than that in the pro- 
file described for the Dubuque silt loams not named as 
deep. Also, the silty upper part of the profile is generally 
thinner over clay. It ranges from 12 to 15 inches in 
thickness. 

Because of strong slopes and susceptibility to erosion, 
this soil is better suited to pasture or trees than to culti- 
vated crops. (Capability unit VIe-1; woodland group 2) 

Dubuque silt loam, 20 to 30 percent slopes, moder- 
ately eroded (Df€2)——The profile of this soil is thinner 
than the one described for Dubuque soils not named as 
deep. The brown to reddish-brown, cherty subsoil is also 
thinner. The present surface layer is 4 to 6 inches thick. 
E silty upper part of the profile is only about 12 inches 
thick. 

In places depth to limestone bedrock is 18 inches or less. 
Fragments of chert are on the surface and throughout the 
profile in most places. In some places there are shallow 
gullies and the clayey subsoil is exposed. 

On most areas of this soil, tillage is limited to preparing 
the areas for seeding of grasses and legumes for pasture. 
Some of the less accessible areas are in pastures of blue- 
grass. A few areas are reverting to trees. (Capability 
unit VIe-1; woodland group 2) 

Dubuque silt loam, 30 to 45 percent slopes (DfF).— 
Most of this soil has a cover of trees. Therefore, it is not 
eroded or is only slightly eroded. Organic matter from 
partly decomposed leaf litter makes the surface layer 
darker than that in the profile described for Dubuque silt 
loams not named as deep. Depth to the reddish-brown, 
cherty subsoil is 12 to 18 inches. There are outcrops of 
limestone in places. 

Included with this soil are a few small areas of a soil 
that is moderately eroded or is severely eroded. Also in- 
cluded is a small acreage of a soil that has a thicker pro- 
file than this soil. 

Dubuque silt loam, 30 to 45 percent slopes, is high in or- 
ganic matter. The organic matter helps absorb and hold 
water, thereby reducing runoff on areas that lie below 
higher lying soils. (Capability unit VIIe-1; woodland 
group 2) 

Dubuque silt loam, deep, 2 to 6 percent slopes (Dp8).— 
Areas of this soil are mainly on the tops or ends of nar- 
row ridges or in other areas that are not well suited to 
farming or that are not easily accessible. Therefore, 
nearly all the areas are in trees that provide a mat of leaf 
litter that helps protect this soil from erosion. 

If this soil is used for cultivated crops, lime and fertil- 
izer are required for high yields. Apply the lime and 
fertilizer according to the needs indicated by soil tests. 
The areas in trees require protection from fire and grazing 
and other good management to maintain yields of timber. 
(Capability unit IIe-1; woodland group 1) 


Nearly all of Dubuque silt loam, 2 to 6 percent slopes, 
moderately eroded, is used for crops. Tf fairly simple 
practices are used to protect it and other good manage- 
ment is used, this soil is suited to corn, oats, and alfalfa 
n bromegrass grown together for hay. Yields are 
good. 

Practices are required to control erosion. If a crop- 
ping system is used that provides & supply of organic 
matter, tilth is improved and the capacity of the soil to 
absorb rainfall is also improved. Crops on this soil re- 
spond well if fertilizer and lime are added according to 
the needs indicated by soil tests. (Capability unit ITe-2; 
woodland group 1) 

Dubuque silt loam, 6 to 12 percent slopes (DIC).—The 
surface layer of this soil is darker than that in the profile 
described for the Dubuque silt loams not named as deep, 
because it contains more organic matter. The organic 
matter is from decomposed leaf litter and makes the sur- 
face layer dark grayish brown to black. 

This soil is mainly on narrow ridges or on the tops of 
ridges. The size and shape of the areas make them diffi- 
cult to cultivate or inaccessible to farm equipment. 
Therefore, nearly all of the areas are in trees, and the soil 
is only slightly eroded. (Capability unit 1116-8 wood- 
land group 1) 

Dubuque silt loam, 6 to 12 percent slopes, moderately 
eroded (DfC2).—From one-third to two-thirds of the orig- 
inal surface layer of this soil has been removed through 
erosion. Brownish to reddish subsoil is exposed in places 
because of erosion or because of plowing. 

This soil is on the crests and slopes of ridges, and nearly 
all the areas are cultivated. It is suited to row crops, 
small grains, and hay if erosion is controlled and other 
good management is used. (Capability unit 1116-8 
woodland group 1) 

Dubuque silt loam, 12 to 20 percent slopes (D/D).—The 
surface layer of this soil is darker than that in the profile 
described for the Dubuque silt loams not named as deep, 
because it contains more organic matter. The organic 
matter is from partly decomposed leaf litter, and it makes 
the surface layer very dark grayish brown to very dark 
brown. 

This soil generally is on the tops or ends of narrow 
ridges, or it 1s in other areas that are not, well suited to 
farming or that are not easily accessible. Therefore, most 
areas are in trees, and the soil has a mat of leaf litter on 
the surface that protects it from erosion and helps absorb 
water. 

Tf this soil is cultivated, careful management is required 
to prevent severe erosion. The soil is not suited to in- 
tensive tillage. High yields of hay and pasture can be 
obtained if lime and fertilizer are applied. Good timber 
management is required to obtain the best yields of timber. 
(Capability unit IVe-2; woodland group 2) 

Dubuque silt loam, 12 to 20 percent slopes, moder- 
ately eroded (DíD2).—F rom one-third to two-thirds of the 
original surface layer of this soil has been lost through 
erosion, and in a small acreage more than two-thirds is 
gone. Depth to the plastic clay subsoil is only 12 to 15 
inches in some places. In a few places brown material 
from the subsoil is exposed. Fragments of chert are on 
the surface and in the profile in some places. 

This soil is on the sides of ridges below areas of less 
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Dubuque silt loam, deep, 20 to 30 percent slopes 
(DpE).—This soil has slightly thinner layers than those in 
the profile described for the deep Dubuque silt loams. 
Also, in many places the layer of clay is thinner and. the 
limestone bedrock is at a depth between 24 and 32 inches. 
Generally, depth to the reddish brovi clay is about 24 
inches. 

Nearly all of this soil has a cover of trees. 
the soil is not eroded or is only slightly eroded. 
ability unit VIe-1; woodland group 2) 

Dubuque silt loam, deep, 20 to 30 percent slopes, mod- 
erately eroded (DpE2).—' This soil has a lighter colored 
surface layer and slightly thinner subsoil layers than those 
in the profile described for the Dubuque silt loams. From 
one-third to two-thirds of the original surface layer has 
been removed through erosion. The present surface layer 
is 4 to 6 inches thick and is dark grayish brown. Depth 
to the reddish-brown, clayey subsoil is about 94 inches. 

At one time this soil was used mainly for crops, but now 
nearly all the nreas are in pasture. Because this soil is 
steep and susceptible to erosion, it is not suited to inten- 
sive cultivation. High yields of forage can be obtained 
if pastures are renovated. Generally, large amounts of a 
fertilizer containing phosphate and potash are needed for 
high yields of alfalfa and bromegrass. (Capability unit 
Vie-i; woodland group 2) 

Dubuque soils, 6 to 12 percent slopes, severely eroded 
[DsC3).— This mapping unit is made up of Dubuque silt 
loams that have lost more than two-thirds of their original 
surface layer through erosion. Plowing has mixed brown 
to reddish-brown, clayey material from the subsoil with the 
remaining surface soil. As a result, in many places the 
present surface layer is finer textured than that in the pro- 
file described for the Dubuque silt loams not named as 
deep. Fragments of chert are scattered on the surface 
in most places. 

Poor tilth makes these soils difficult to cultivate. Most 
areas are therefore used mainly for hay or pasture. Care- 
ful management is required if the soils are used for cul- 
tivated crops. If large amounts of lime and fertilizer 
are added and practices are used to supply organic matter, 
good yields can be obtained. LCopabibs unit IVe-9; 
woodland group 1) 

Dubuque soils, deep, 12 to 20 percent slopes, severely 
eroded (D:D3).— This mapping unit is made up of deep 
Dubuque silt loams that have lost more than two-thirds 
of their original surface layer through erosion. The sur- 
face layer is thinner and depth to the reddish-brown clay 
1s less than in the profile described for the deep Dubuque 
silt loams. Depth to clay is about 24 inches. In much 
of the acreage, brownish material formerly in the subsoil 
has been exposed by plowing. As a result, the soils have 
a lower infiltration rate, are lower in organic matter, and 
are more difficult to keep in good tilth. The areas where 
the subsoil material has been exposed erode more easily 
than where the surface layer is not eroded. 

These soils formerly were used chiefly for crops. Many 
areas are now used for hay or have been converted to 
pasture. The soils are better suited to renovated pasture 
or to sod-forming crops than to row crops. (Capability 
unit VIe-1; woodland group 2) 

Dubuque soils, deep, 20 to 30 percent slopes, severely 
eroded (DtE3).—This mapping unit is made up of deep 
Dubuque silt loams that have Jost more than two-thirds 
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Dubuque silt loam, deep, 2 to 6 percent slopes, mod- 
erately eroded (DpB2).—The surface layer of this soil is 
lighter colored than that in the profile described for the 
deep Dubuque silt loams. From one-third to two-thirds 
of the original surface layer has been removed through 
erosion. ‘The present surface layer is 4 to 8 inches thick. 
Mixing by plowing has made its color dark grayish brown 
to very dark grayish brown. . 

This soil is on the tops of rounded ridges, and nearly 
all areas are cultivated. If well managed, this soil is well 
suited to row crops, small grains, and hay. Yields are 
high. Runoff is not excessive, but some practices are 
needed to help control erosion. Crops on this soil respond 
well if lime and fertilizer are added according to the needs 
indicated by soil tests. (Capability unit IIe-1; woodland 
group 1) 

Dubuque silt loam, deep, 6 to 12 percent slopes 
(DpC).—Most areas of this soi] are in trees. Therefore, 
they are not eroded or are only slightly eroded. The areas 
are mainly on the tops or ends of narrow ridges and gen- 
erally are not well suited to tillage. If this soil is cul- 
tivated, careful management is required to prevent erosion. 
(Capability unit IILe-2 ; woodland group 1) 

Dubuque silt loam, deep, 6 to 12 percent slopes, mod- 
erately eroded (DpC2).—The surface layer of this soil 8 
lighter colored than that in the profile described for the 
deep Dubuque silt loams. As much as two-thirds of the 
original surface layer is gone in places. The present sur- 
face layer is 4 to 8 inches thick. Because of mixing by 
plowing, the color is dark grayish brown. 

This soil is on ridge slopes, and nearly all areas are used 
for cultivated crops. The main crops are corn, oats, and 
alfalfa and bromegrass grown together. If the soil is 
protected from erosion and lime and fertilizer are applied, 
high yields can be obtained. (Capability unit 1lIe-2; 
woodland group 1) 

Dubuque silt loam, deep, 12 to 20 percent slopes 
(DpD).—This soil has slightly thinner layers than those in 
the profile described for the deep Dubuque silt loams. 
Depth to the reddish-brown, clayey material ranges from 
94 to 98 inches. 

This soil is in trees. It, therefore, is not eroded or is 
only slightly eroded. Because of the moderately strong 
slopes and the severe hazard of erosion, careful manage- 
ment is required if this soil is used for crops. The trees 
require protection from fire and grazing and need other 
good management that helps to maintain yields. (Ca- 
pability unit IVe-1; woodland group 2) ١ 

Dubuque silt loam, deep, 12 to 20 percent slopes, mod- 
erately eroded (DoD2).—This soil has lost from one-third 
to two-thirds of its original surface layer through erosion. 
: Depth to reddish-brown, clayey material is less than in the 
profile described for the deep Dubuque silt loams. Also, 
the thin, dark A1 layer is lacking because of plowing. The 
present surface layer is about 4 to 6 inches thick and is 
dark grayish brown. Depth to clay ranges from about 24 
to 28 mches. 

This sóil is not suited to intensive use for cultivated 
erops. Nevertheless, moderately high yields of row crops, 
small grains, and hay can be made 1f the soil is protected 
from erosion and is otherwise well managed. Use a crop- 

ing system made up mainly of hay crops. Add lime and 
ertilizer according to the needs indicated by soil tests. 
(Capability unit IVe-1; woodland group 2) 
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Fayette Series 


In the Fayette series are lght-eolored, deep, silty soils 
of undulating to rolling upland ridges and valley slopes. 
These soils are well drained. They formed in loess, or 
windblown silt, more than 42 inches thick. In some places 
the silt is as much as 10 feet thick, and it generally is 
somewhat more than 5 feet thick. The loess was orig- 
inally calcareous but has been leached of carbonates to 
a depth of 5 feet or more. It overlies dolomitic lime- 
stone in most places, but in some places it overlies sand- 
Stone. 'The native vegetation was a hardwood forest 
made up of oak, hickory, and maple trees. 

Two topographic phases of Fayette silt loams—uplands 
and valleys—have been recognized. The Fayette soils 
on valley slopes have a somewhat coarser textured sub- 
soil and substratum, slightly less structural development 
in the subsoil, and a few fragments of sandstone and 
limestone in the solum. Generally, the soils on the ridges 
have slopes between 2 and 12 percent, and those of the 
valleys have slopes between 12 and 30 percent. 

The Fayette soils are similar to the Seaton soils. They 
formed from finer textured silt than those soils and have 
more clay in the subsoil. 

A representative profile of a Fayette silt loam in a 
forested area follows: 

0 to 8 inches, very dark grayish-brown, friable silt loam. 
3 to 9 inches, dark grayish-brown, friable silt loam. 

9 to 40 inches, dark-brown, firm heavy silt loam, 

40 to 72 inches +, brown, friable silt loam. 

The-surface layer is dark gray in areas that have been 
cultivated. In areas under forest the thin upper part 
of the surface layer is black in places. The subsoil 
ranges from silt loam to silty clay loam. 

Fayette soils are high in moisture-supplying capacity 
and moderate in permeability. Runoff is medium on the 
gently sloping soils and rapid on the steep ones. These 
soils are generally strongly acid throughout the solum, 
unless they have been limed. 

In this county Fayette soils are mapped only in un- 
differentiated units with the Seaton soils. 


Gale Series 


The Gale series is made up of light-colored, silty soils 
that are well drained. These sloping to steep soils 
formed on uplands in windblown silt, or loess, that was 
24 to 42 inches thick. They are underlain by sand or 
sandstone. The native vegetation was mainly oak, 
hickory, and maple, but it included other hardwoods. 

A representative profile of a Gale silt loam in a culti- 
vated field follows: 

0 to 7 inches, dark grayish-brown, friable silt loam. 

7 to 13 inches, brown, friable silt loam. 

13 to 31 inches, dark yellowish-brown, firm silty clay loam. 

31 inches +, yellow and white, partly weathered sandstone 
that grades to hard, massive sandstone. 

In wooded areas the surface layer is thin and is darker 
colored than in cultivated areas. -Depth to sand or sand- 
stone ranges from 94 to 42 inches but is generally between 
30 and 36 inches. 

The Gale soils are moderately permeable. They have 
medium moisture-supplying capacity for plants. Run- 
off is rapid on the steep soils and medium on the less’ 
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of their original surface layer through erosion. Their 
profile is thinner over red clay than that described for 
the deep Dubuque silt loams. Depth to the clay is gen- 
erally about 20 to 94 inches. In most places brownish 
material from the subsoil is exposed. As a result, these 
soils are less friable, have a lower infiltration rate, and are 
lower in organie matter than the origina] ones. Con- 
sequently, they are hard to keep in good tilth. In areas 
where the subsoil is not exposed, the surface layer is dark 
grayish brown. 

At one time these soils were used for cultivated crops. 
Now, nearly all the areas are used for pastures of blue- 
grass or for improved pastures. Some of the less access- 
ible areas and areas that are gullied are idle and are re- 
verting to trees. 

These soils are hard to cultivate. It is best to keep 
them in sod-forming crops. 1f lime and fertilizer are 
added, moderate yields of alfalfa and bromegrass grown 
for pasture, and of other mixtures of legumes and grasses, 
can be obtained. (Capability unit VIIe-1; woodland 
group 2) 


Ettrick Series 


The Ettrick series is made up of deep, dark-colored, 
silty soils on stream bottoms. These soils are very poorly 
dramed. They are on flats and in slight depressions 
along streams that overflow during periods of high water. 
Most of the areas are in the eastern half of the county. 
These soils formed in silty materials washed im by streams. 
In places the silty materials contain thin layers of fine 
sand. The soils formed under a luxuriant growth of 
marshgrass, reeds, and water-tolerant trees. They have 
a thick, black surface layer. 

Following is a representative profile of Ettrick silt loam, 
coarse silt. substratum, in a cultivated field : 

0 to 8 inches, black, friable silt loam. 

8 to 15 inches, black, friable silty clay loam, 

15 to 36 inches, gray, firm silty clay loam. 

86 inches +, gray, friable coarse silt; massive. 

The surface and subsurface layers combined range 
from 10 to 15 inches in thickness. In some places the 
surface layer has a thin cover of peat or of silty material 
that was deposited recently. Depth to the massive layer 
of silt is 20 to 86 inches. In some places, thin strata of 
fine sand occur at a depth between 20 and 36 inches. 

These soils have high moisture-supplying capacity. 
Runoff is slow, and permeability and internal drainage 
are slow. The soils have an intermittent high water table. 
The water table fluctuates from about 1 foot below the 
surface in spring to as much as 3 feet below in midsummer. 
The soils are neutral to slightly alkaline. 

Ettrick silt loam, coarse silt substratum (Ec).—This is 
the only Ettrick soil mapped in the county. It is highly 
productive if drainage is improved and the areas are pro- 
tected from flooding. 

This soil can be cropped intensively if fertility is kept 
high and other good management is used. The variability 
of the material in the subsoil makes it generally more 
feasible to use ditches, rather than tile, to provide drain- 
age. Most areas that are not drained are in pasture or 
are used for wildlife (Capability unit 111-17 wood- 
land group 8) 
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representative profile described. From one-third to two- 
thirds of the original surface soil has been removed 
through erosion. ; 

Mapped with this soil are a few areas of a soil that 
has a surface layer of loam. 

Galo silt loam, 12 to 20 percent slopes, moderately 
eroded, is on the sides of ridges. It generally lies below 
less sloping Gale soils or other silty soils that are on the 
ridgetops. Runoff from these higher lying soils adds to 
Tm ard of erosion. I 

Most areas of this soil are in crops. I this soil is cul- 
tivated, practices are needed to control erosion. A crop- 
ping system that consists mainly of forage crops helps 
to control further erosion and to maintain good tilth. 
Moderately high yields can be obtained if lime and fer- 
tilizer are applied. (Capability unit IVe-2; woodland 
group 2) . 

Gale silt loam, 12 to 20 percent slopes, severely 
eroded (GaD3).—The surface layer of this soil is thinner 
and lighter colored than that in the representative pro- 
file deseribed. Also, depth to the underlying sandstone 
is less. More than two-thirds of the original surface 
layer has been lost through erosion. Yellowish-brown 
material from the subsoil is exposed in most places. 
Depth to the underlying sandstone ranges from about 94 
to 80 inches. 

Mapped with this soil are a few areas of a soil that has a 
surface layer of loam but is similar to this soil in depth, 
Slope, and erosion. These included areas can be used and 
managed the same as this soil. 

Gale silt loam, 19 to 20 percent slopes, severely eroded, 
is on the sides of ridges where it receives runoff from 
higher lying areas. If this soil is not protected, it erodes 
rapidly, and then the moisture-supplying capacity for 
plants is lowered. Also, because much of the more friable 
original surface layer is gone, this soil has a lower infil- 
tration rate than the less eroded Gale soils and is dif- 
ficult to keep in good tilth. This soil should be kept in 
sod-forming crops. If it is used for hay or pasture, the 
areas should be renovated when reseeding is necessary. 
Lime and fertilizer are also required. (Capability unit 
Vle-1; woodland group 2) 

Gale silt loam, 20 to 30 percent slopes (GaE).—The pro- 
file of this soil is not so deep as the one described. Depth 
to the underlying sandstone is about 24 to 30 inches. Also, 
because it has been protected by a cover of trees, this 
soil is little eroded and has a slightly darker surface layer. 
A thin mat of leaves covers the surface and helps to absorb 
water and to reduce runoff, 

Areas that are not wooded are suited to hay or pas- 
turo if seeding is done only when the areas are renovated, 
and if other good management is used. The wooded 
areas should be managed to maintain yields of timber. 
(Capability unit VIe-1; woodland group 2) 

Gale silt loam, 20 to 30 percent slopes, moderately 
eroded (GaE2).—The profile of this soil is thinner to sand- 
stone than the representative profile described. Depth 
to the sandstone ranges from 24 to 80 inches. From 
one-third to two-thirds of the original surface layer has 
been lost through erosion. In a small acreage the soil 
has slopes of as much as 40 percent. 

This soil is better suited to permanent pasture or to 
trees than to field crops. Formerly, this soil was used 
largely for crops, but most areas are now used for pas- 


sloping ones. In undisturbed areas the surface layer 
may be nearly neutral. In cultivated areas the soils are 
strongly acid throughout the profile unless they have been 
limed, 

These soils are mostly in the eastern half of the county. 
The acreage is not large, but the soils are locally impor- 
tant to agriculture. The steep Gale soils are used mainly 
for forage crops and pasture; the less sloping ones are 
used for field crops. 

Gale silt loam, 6 to 12 percent slopes (GaC).—In most 
places this soil has a cover of native-hardwoods and a mat 
of leaves on the surface. Therefore, the surface layer 
is slightly darker than that in the representative profile 
described, and it contains more humus. 

Mapped with this soil are a few areas in which the 
surface layer is loam, but where sandstone is at about 
the same depth as that underlying this soil. "These in- 
cluded areas are too small to be mapped separately. They 
can be used and managed the same as the silt loam, 

Gale silt lonm, 6 to 19 percent slopes, is mainly on the 
tops or ends of ridges. Because of their size, shape, or 
location, many areas are not easy to till. In areas that 
have a cover of forest, runoff is not excessive. If the 
soil is cultivated, however, practices are needed to protect 
it from runoff. Good management is required for high 
yields of timber. (Capability unit IIIe-3; woodland 
group 1) 

Gale silt loam, 6 to 12 percent slopes, moderately 
eroded (GaC2}—The profile of this soil is like the repre- 
sentative profile described. Nearly all of this soil is in 
crops, and from one-third to two-thirds of the original 
surface layer has been lost through erosion. 

Mapped with this soil are a few areas of a soil that 
has a surface layer of loam. These included areas are 
too small to be mapped separately, but they can be used 
and managed about the same as this soil. 

Gale silt loam, 6 to 12 percent slopes, moderately eroded, 
is on the tops and sides of ridges. If it is protected from 
erosion and is otherwise well managed, it is well suited 
to corn and oats and to alfalfa and bromegrass grown 
together. Crops on this soil respond well if lime and 
fertilizer are applied according to the needs indicated 
by soil tests. (Capability unit ITIe-3; woodland group 
1 


Gale silt loam, 12 to 20 percent slopes (GcD).— This 
soil has a slightly darker surface layer than that in the 
representative profile described. It has a cover of native 
hardwoods, and it therefore is little eroded or only slightly 
eroded, This soil is subject to severe erosion if it is 
not protected. 

Mapped with this soil are a few areas of a soil that has a 
surface layer of loam and is similar to this soil in depth 
and slope. Areas of this included soil are too small to be 
mapped separately, but they can be used and managed 
in about the same way as this soil. 

Gale silt loam, 12 to 20 percent slopes, is on the sides of 
ridges. It generally lies below less sloping Gale soils or 
is below other silty soils of the ridgetops. If this soil is 
cultivated, practices are needed to control erosion. Good 
management is required to improve stands of timber and 
to maintain yields. (Capability unit IVe-2; woodland 
group 2) 

Gale silt loam, 12 to 20 percent slopes, moderately 
eroded (Gab2).—The profile of this soil is similar to the 
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These soils are rapidly permeable. They have low 
moisture-supplying capacity. Asa result, yields are likely 
to be low, especially during seasons when rainfall is 
limited or is poorly distributed. These soils are subject 
to wind and water erosion. Unless they have been limed, 
n are medium acid to strongly acid throughout the 

rofile. 
j Gotham loamy fine sand, 0 to 2 percent slopes (GoA).— 
The profile of this soil is like the representative profile 
described. 

Low moisture-storing capacity, sandy texture, and low 
natural fertility limit the use of this soil for agriculture. 
This soil needs to be protected from wind erosion, During 
seasons when rainfall is well distributed, corn, oats, and 
alfalfa and bromegrass make moderate yields if the soil 
is well managed. Returning crop residues to the soi] and 
using other practices that maintain organic matter help 
improve this soil (Capability unit IVs-1; woodland 
group 8) ` 

Gotham loamy fine sand, 2 to 6 percent slopes (GoB).— 
The profile of this soil is similar to the representative pro- 
file described. Most areas of this soil are used for culti- 
vated crops, but a few are in oaks of low quality. Row 
crops, small grains, and hay can be grown if lime and 
fertilizer are added and the soil is otherwise well managed. 
This soil is subject to wind and water erosion. (Capabil- 
ity unit IVs-1; woodland group 5) 

Gotham loamy fine sand, 2 to 6 percent slopes, mod- 
erately eroded (Go82).—The surface layer of this soil is 
thinner than that in the representative profile described. 
Also, depth to the underlying loose sand is less. The sur- 
face layer is 8 to 10 inches thick. In places as much as 
two-thirds of the original surface layer has been lost 
through wind and water erosion. In other places soil 
materials from other areas have been deposited on the 
surface by wind. 

This soil is not suited to intensive cropping, but it can 
be used for row crops, small grains, and hay if carefully 
managed. Lime, fertilizer, and organie matter are needed. 
The moisture-supplying capacity of the soil can be im- 
proved by plowing under green-manure crops and return- 
ing crop residues to the soil Yields generally are low, but 
they are even lower during seasons of low rainfall or if the 
rainfall is poorly distributed. (Capability unit IVs-1; 
woodland group 5) 

Gotham loamy fine sand, 6 to 12 percent slopes 
{GoC).—The profile of this soil is similar to the representa- 
tive profile described, but the color of the surface layer is 
very dark brown in places, 

Most areas of this soil have a cover of bluegrass or of 
oaks of poor quality. If this soil is cultivated, it is subject 
to serious wind and water erosion. This soil is better 
suited to sod-forming crops, grown for hay or pasture, 
or to pine trees than to row crops. (Capability unit VIs-1; 
woodland group 5) 

Gotham loamy fine sand, 6 to 12 percent slopes, mod- 
erately eroded (GoC2).—The combined surface layer and 
subsurface layer of this soil are thinner than those in the 
profile described. They are about 8 inches thick because 
wind and water erosion have removed part of the original 
layers. Depth to loose sand is also slightly less. 

This soil is used for crops and pasture. Because of the 
limited moisture-supplying capacity, yields are fairly low, 


ture. Some areas are in bluegrass pastures. Other areas 
have been renovated and seeded to domestic grasses and 
legumes. (Capability unit VIe-1; woodland group 2) 

Gale silt loam, 20 to 30 percent slopes, severely 
eroded (Gat3)—The surface layer of this soil is thinner 
and lighter colored than that in the representative profile 
described. Depth to the underlying sandstone is also less. 
It ranges from 24 to 48 inches. Because much of the sur- 
face layer has been removed through erosion, yellowish- 
brown material from the former subsoil is exposed in 
most places. In a few areas the slope is as much.as 40 
percent. 

The present surface layer consists of compact material 
from the former subsoil that has been mixed with the re- 
maining, more friable surface soil. In some places the 
surface layer is made up entirely of material from the 
former subsoil. As a result, this soil contains less organic 
matter than the original one and has a lower infiltration 
rate. Runoff is also greater, and the soil is therefore 
susceptible to further erosion. 

This soil is difficult to farm and keep in good tilth. It 
is better suited to permanent pasture or trees than to field 
crops. Most areas are in pastures of bluegrass or are in 
pastures that have been renovated, (Capability unit 
VIIe-1; woodland group 2) 

Gale silt loam, 30 to 40 percent slopes (GaF).—The pro- 
file of this soil is thinner than the representative profile 
described. This soil has a cover of trees and a mat of leaf 
litter on the surface. Consequently, the surface layer is 
. slightly darker colored because of organic matter from the 
leaf litter. Depth to sandstone is about 24 inches. In 
some places there are outcrops of sandstone. 

Little of this soil was ever cleared and used for agricul- 
ture. Therefore, it has not been eroded or is only slightly 
eroded. The areas are fairly large. Some of them sup- 
port a growth of merchantable timber. The steep slopes 
make harvesting difficult, but in places yields of timber 
are obtained. In other places the trees help protect the 
watershed. This soil also provides good habitats for 
wildlife. (Capability unit VIIe-1; woodland group 2) 


Gotham Series 


The Gotham series is made up of deep, moderately dark 
colored, sandy soils that are somewhat excessively drained. 
These nearly level to undulating soils are on high stream 
terraces, mainly east of the Chippewa River. The native 
vegetation was a mixture of prairie grasses and oaks. 

A representative profile of a Gotham loamy fine sand 
in a cultivated field follows: 

0 to 10 inches, very dark grayish-brown, very friable loamy fine 
sand. 

10 to 14 inches, dark-brown, very friable loamy fine saud. 

14 to 22 inches, dark yellowish-brown, very friable loamy fine 
sand. : 

22 to 30 inches, yellowish-brown, very friable loamy fine sand. 

30 inches +, yellowish-brown and light yellowish-brown, loose 
sand. 

The surface layer is very dark brown in places. Depth 
to loose sand ranges from 24 to 36 inches. In places at a 
depth between 3 and 6 feet, the underlying sand contains 
thin layers of finer textured material. 
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management that improves the stands and increases ylelds. 
(Capability unit IVe-3; woodland group 3) 

Hixton fine sandy loam, 6 to 12 percent slopes, mod- 
erately eroded {HfC2).—The profile of this soil is similar 
to the representative profile described. As much as two- 
thirds of the original surface layer has been lost through 
water erosion. Mapped with this soil is a severely eroded 
Hixton fine sandy loam. 

Hixton fine sandy loam, 6 to 19 percent slopes, moder- 
ately eroded, is mostly on the tops of rolling hills, but 
some areas are on valley slopes. Most of the acreage is 
cultivated. This soil is not suited to intensive tillage. 
Fair yields of row crops, small grains, and hay are made, 
however, if the soil is well managed. 

Special practices are needed to control erosion. Also, 
this soil is moderately low in natural fertility. It needs 
lime and fertilizer and a cropping system consisting 
mainly of close-growing crops that will supply organic 
matter. During seasons of low rainfall, or if the rainfall 
is poorly distributed, yields are lowered. The severely 
eroded areas should be kept in hay or pasture or should be 
planted to trees. (Capability unit IVe-3; woodland 
group 3) 

Hixton fine sandy loam, 12 to 20 percent slopes 
(HfD).—The surface layer of this soil contains more humus 
and is darker than that in the representative profile de- 
scribed. Most of this soil has a cover of trees and has 
been only slightly eroded. 

This soil 1s mostly on the ends of ridges or is in other 
positions not well suited to tillage. If it is cultivated, 
this soil is subject to severe erosion. ‘This soil is better . 
suited to hay or pasture than to cultivated crops. 
Tt is also well suited to pine trees, but areas in trees 
require special management. (Capability unit VIe-9; 
woodland group 4) 

Hixton fine sandy loam, 12 to 20 percent slopes, mod- 
erately eroded (HfD2).— The profile of this soil is similar 
to the one described. Mapped with this soil is a small 
acreage of a severely eroded soil. 

Most of Hixton fine sandy loam, 12 to 20 percent slopes, 
moderately eroded, is used in a cropping system that 
consists mainly of hay crops. Because of the severe 
hazard of erosion, many areas are used for pasture and 
are cultivated only when it is necessary to reseed them. 
(Capability unit VIe-2; woodland group 4) 

Hixton fine sandy loam, 20 to 30 percent slopes 
(HfE).— The surface layer of this soil contains more humus 
and is darker than that in the representative profile de- 
scribed, and the profile is thinner to bedrock. In most 
places this soil is 94 to 30 inches thick over consolidated 
sandstone. Nearly all areas are 1n trees and have a mat 
of leaf litter on the surface. 

Mapped with this soil are a few areas where the soil 
has a surface layer of loam. 

Hixton fine sandy loam, 20 to 30 percent slopes, general- 
ly is on the sides of hills and valleys. The areas are 
below less sloping Hixton soils. Runoff from the higher 
lying areas causes gullies if the soil is cultivated. Con- 
sequently, this soil is better suited to pasture and trees 
than to crops that are tilled. (Capability unit VIIe-1; 
woodland group 4) 

Hixton fine sandy loam, 20 to 30 percent slopes, mod- 
erately eroded (HfE2).—The profile of this soil is thinner 


especially during seasons of low rainfall or if the rain- 
fall is poorly distributed, This soil is subject to serious 
wind and water erosion if it is not protected. Therefore, 
it is better suited to hay crops, pasture, or pine trees than 
torow crops. (Capability unit VIs-1; woodland group 5) 


Hixton Series 


In the Hixton series are moderately deep, light-colored 
soils that are well drained. These soils formed on ridges 
and valley slopes of rolling to hilly uplands, in sandy and 
loamy materials weathered from sandstone. They are 
gently sloping to very steep and are extensive throughout 
the eastern part of the county. The native vegetation was 
a deciduous forest made up mainly of oaks. 

A representative profile of a Hixton fine sandy loam in 
a cultivated field follows: 

0 to 5 inches, dark grayish-brown, very friable fine sandy loam. 
5 to 8 inches, dark yellowish-brown, friable fine sandy loam. 

8 to 22 inches, dark-brown, friable loam. 

22 to 27 inches, strong-brown, very friable fine sandy loam. 
27 to 36 inches, yellowish-brown, loose sand. 

36 inches 十 , broken, partly weathered, yellow sandstone. 

In forested areas the surface layer is darker colored than 
in cultivated areas. Depth to loose sand is between 22 and 
36 inches, and depth to bedrock is between 2 and 4 feet. 
In places there are varying amounts of sandstone frag- 
ments on the surface and in the profile. The texture of the 
subsoil is loam or fine sandy loam. 

These soils have moderately rapid permeability and mod- 
erately low moisture-supplying capacity for plants. Run- 
off is rapid on most of the steep Hixton soils, but medium 
on the less sloping ones. Unless limed, these soils are 
medium acid to strongly acid throughout the solum. 

The steep Hixton soils are used mainly for hay and 
pasture or for timber, and the less sloping ones are used 
mainly for row crops. 

Hixton fine sandy loam, 2 to 6 percent slopes, mod- 
erately eroded (HfB2)—The profile of this soil is like the 
representative profile described. Most of the acreage is on 
the crests of rolling ridges and hills. Nearly all the areas 
are used for crops. 

This soil is suited to row crops, small grains, and hay if 
it is well managed. It is somewhat droughty and is sub- 
ject to water erosion. Practices are required to control 
erosion and to prevent further reduction in the moisture- 
supplying capacity. Additional organic matter is also 
needed, and lime and fertilizer are generally required. 
During seasons of low rainfall, or if the rain is poorly 
distributed, yields are likely to be lowered by shortage of 
moisture. (Capability unit 1115-1: woodland group 3) 

Hixton fine sandy loam, 6 to 12 percent slopes (HfC).— 
The surface layer of this soil is darker colored than that in 
the representative profile described. Most of this soil is 
in trees. There isa thin cover of leaf litter on the surface, 
and the surface layer contains organic matter from the 
decaying leaves. 

Mapped with this soil are a few areas of a Hixton soil 
that has slopes of 2 to 6 percent and is less susceptible to 
erosion than this soil. 

Hixton fine sandy loam, 6 to 12 percent slopes, is on the 
tops of rolling hills. If it is used for crops, it is subject 
to severe erosion. Areas that are in trees need special 
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Hixton fine sandy loam, 30 to 45 percent slopes, mod- 
erately eroded (HtF2).—In this soil depth to sandstone is 
99 to 94 inches. There are outcrops of bedrock in some 
places. In many places there are fragments of sandstone 
throughout the profile. Formerly, this soil was tilled or 
grazed heavily. Consequently, it has lost from one-third 
to two-thirds of its original surface layer through erosion. 

Mapped with this soll are areas of a soil that has a sur- 
face Jayer of loam. 

Hixton fine sandy loam, 30 to 45 percent slopes, mod- 
erately eroded, is too steep to cultivate. Most areas have 
à cover of bluegrass and are used for pasture, but some 
areas are idle. The areas in pasture need careful manage- 
ment. Gullies form unless grazing is controlled. I£ 
feasible, this soil should be planted to trees. (Capability 
unit VIIe-1; woodland group 4) 

Hixton fine sandy loam, 30 to 45 percent slopes, 
severely eroded (HfF3).—The surface layer of this soil is 
thinner and lighter colored than that in the representative 
profile described, and depth to sandstone is less. Also, the 
soil is lower in organic matter, is more droughty, and is 
less productive. More than two-thirds of the original sur- 
face layer has been removed through erosion. Yellowish- 
brown material from the former subsoil is exposed in much 
of the acreage. Depth to consolidated sandstone is gen- 
erally about 22 inches, but in some places the sandstone 
Eae In many places there are fragments of sand- 
stone throughout the profile. 

Most areas of this soil support a sparse cover of grass. 
This soil is used mainly for pasture, but yields are low. 
Some areas are idle and are reverting to brush and trees. 
If feasible, this soil should be planted to trees. 'The trees 
require protection from fire and grazing. (Capability 
unit VIle-1; woodland group 4) 


Hubbard Series 


In the Hubbard series are deep, dark-colored, sandy 
soils. These soils formed in sandy materials on high, broad 
stream terraces. They are nearly level to gently undu- 
lating. These soils are of moderate extent. Nearly all of 
the acreage is on the broad sand flats northeast of the city 
of Durand in the townships of Durand and Lima. 

A representative profile of a Hubbard loamy fine sand 
in à cultivated field follows: 

0 to 8 inches, very dark brown, very friable loamy fine sand. 

8 to 15 inches, black to very dark brown, very friable loamy 
fine sand. 

15 to 27 inches, very dark brown to dark brown, very friable 
loamy fine sand. 

27 to 35 inches, dark-brown, very friable loamy fine sand. 

35 inches 十 , yellowish-brown, loose sand. 

Depth to loose sand ranges from 24 to 36 inches. "These 
soils have moderately rapid permeability and moderately 
low moisture-supplying capacity. They are somewhat 
droughty. During periods of low rainfall or if the rain : 
is poorly distributed, yields are likely to be lowered by lack 
of moisture. Areas that are not protected are subject to 
wind erosion. Unless limed, these soils are slightly acid 
throughout the profile. 

Hubbard loamy fine sand, 0 to 3 percent slopes 
(HmA).—This is the only Hubbard soil mapped in the 
county. It is nearly level and is easy to till. Nearly all 
areas are cultivated. 


over sandstone bedrock than the representative profile 
described. From one-third to two-thirds of the original 
surface layer has been removed through erosion. Depth 
to bedrock ranges from 24 to 30 inches. In some places 
there are fragments of sandstone throughout the profile. 

Mapped with this soil are a few areas of a soil that has 
a surface layer of loam. 

Most areas of Hixton fine sandy loam, 20 to 80 percent 
slopes, moderately eroded, are on valley slopes. They 
lie below less sloping Hixton soils and receive runoff 
from them. The runoff is likely to cause further erosion, 
and it makes this soil even more droughty. Much of the 
acreage is now used for hay and pasture. The hay and 
pasture provide a protective cover and help to control 
erosion. 

This soil is too steep for tilled crops. It is best suited 
to permanent pasture or to trees. If this soil is used for 
pasture, grazing should be controlled to obtain high yields 
and to halt further erosion. (Capability unit VlIe-1; 
woodland group 4) 

Hixton fine sandy loam, 20 to 30 percent slopes, 
severely eroded (HfE3)—The surface layer of this soil is 
thinner and lighter colored than that in the representative 
profile described. Also, depth to consolidated sandstone 
is less. Because of erosion and tillage, yellowish-brown 
material from the former subsoil is exposed in much of the 
acreage. In most places depth to sandstone is about 24 
inches. There are fragments of sandstone throughout 
the profile. This soil is more droughty than the one de- 
scribed because more than two-thirds of the original sur- 
face layer is gone. It is also more erodible and is lower 
in productivity. 

Mapped with this soil is a small acreage of a soil 
that has a surface layer of loam. 

Hixton fine sandy loam, 20 to 30 percent slopes, severely 
eroded, is used mainly for pasture. Areas that are gullied 
or that are not easily accessible are idle, and some of them 
are reverting to trees. 

This soil is suited to permanent pasture if it is managed 
carefully to control. further erosion. Areas where it is 
difficult to establish grass ought to be planted to trees. 
The trees should be protected from fire and from grazing. 
(Capability unit VIIe-1; woodland group 4) 

Hixton fine sandy loam, 30 to 45 percent slopes 
(HfFJ.—The profile of this soil is thinner over sandstone 
than the representative profile described. It is about 
24 inches thick. Also, the surface layer contains more 
humus and is darker because it contains decomposed leaf 
litter. This soil has been protected by a cover of hard- 
wood trees. "Therefore, it has not been eroded or is only 
slightly eroded. In a few places there are outcrops of 
bedrock. 

Mapped with this soil are a few areas in which the soil 
has a surface layer of loam. 

Hixton fine sandy loam, 30 to 45 percent slopes, is on 
the slopes of valleys and on ridges. Runoff from higher 
lying soils is likely to cause gullies if the areas are 
disturbed. 

This soil should be kept in trees, and open areas should 
be planted to pine trees. The trees require protection 
from fire and grazing, and they néed other good manage- 
ment for. sustained yields. (Capability unit VIIe-1; 
woodland group 4) 
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Variations in the profile are mainly in the degree and 
position of mottling. Depth to mottling is between 18 and 
30 inches. 

"These soils have moderate permeability and high mois- 
ture-supplying capacity for plants. 'They are high in 
natural fertility. Unless these soils have been limed, they 
are slightly acid to medium acid. 

Jackson silt loam, 0 to 2 percent slopes (JcA).—The 
profile of this soil is like the representative profile de- 
scribed. This soil oceupies broad, nearly level areas. 

Mapped with this soil are areas of a Curran silt loam, 
which is somewhat poorly drained and in low-lying areas 
that are generally less than 1 acre in size. 

Runoff is slow on Jackson silt loam, 0 to 2 percent slopes. 
Therefore, the hazard of erosion is slight. This soil 
warms slowly in spring. Seepage or runoff from adjoin- 
ing soils of the uplands causes the areas to be excessively 
wet in places during spring or following periods of ex- 
tended rainfall. 

This soil is well suited to corn, small grains, and forage 
crops. Yields are high. If a suitable cropping system 
is used and an adequate supply of plant nutrients is main- 
tained, this soil can be cropped intensively. Crops on this 
soil respond well if a complete fertilizer is added. Corn 
requires supplemental nitrogen. Lime is needed for high 
yields of legumes. (Capability unit I-1; woodland 
group 1) 

Jackson silt loam, 2 to 6 percent slopes (JaB).—The 

rofile of this soil is similar to the representative profile 
described. In places, however, the surface layer is 
slightly thinner. 

Runof is not excessive on this soil. Nevertheless, prac- 
tices are needed to control erosion. If an adequate supply 
of plant nutrients is maintained and fairly simple prac- 
tices are used to control erosion, this soil can be cropped 
intensively. Crops on this soil respond well if a complete 
fertilizer is applied and manure is added. Additional 
nitrogen is needed for high yields of corn, and lime is re- 
quired for high yields of legumes. The fertilizer and 
lime should be applied according to the needs indicated by 
soil tests. (Capability unit IIe-1; woodland group 1) 

Jackson silt loam, 2 to 6 percent slopes, moderately 
eroded (Ja82}—This soil has lost from one-third to two- 
thirds of its original surface layer through erosion. The 
present surface layer is slightly lighter colored than that 
in the profile described because plowing has mixed brown- 
ish subsoil in it. 

This soil is well suited to corn, small grains, and crops 
grown for forage if it is protected from further erosion. 
If adequate lime and fertilizer are applied, high yields can 
be obtained. In many places yields of corn are low; or- 
ganic matter and nitrogen are needed for better yields. 
Returning crop residues to the soil helps to maintain a 
high content of organic matter and to keep the soil in good 
tilth. (Capability unit IIe-1; woodland group 1) 

Jackson silt loam, 6 to 12 percent slopes (JaC).—The. 
surface layer of this soil is slightly thicker than that in 
the representative profile described. This soil is mainly 
in narrow bands along draws or at the edges of stream ter- 
races. Most of the areas are not accessible to farm equip- 
ment or are otherwise not well suited to cultivation. 
"Therefore, most of this soil is in trees or pasture and is 
little eroded. 


Careful management is needed to prevent this soil from 
blowing. Plowing under green-manure crops and turn- 
ing under crop residues help to stabilize the soil and 
to control erosion. These practices also see improve the 
tilth and the moisture-supplying capacity of this soil. In 
places shelterbelts and stripcropping are needed to hel 
control wind erosion. (Capability unit IVs-1; woodlanc 
group 5) 


Huntsville Series 


In the Huntsville series are deep, dark-colored soils that 
are well drained to moderately well drained. These soils 
formed in silty sediments washed from dark-colored soils 
of the uplands. They are on narrow bottoms along small 
streams and on the flood plains of larger streams. __ 

A representative profile of Huntsville silt loam m a cul- 
tivated field follows: 

0 to 14 inches, very dark brown, very friable silt loam. 

14 ‘to 42 inches, dark-brown, friable silt loam. 

42 inches +, dark yellowish-brown, friable silt and very fine 
sand. 

The surface layer varies considerably in thickness. In 
places there are slight variations in color throughout the 
profile. There is a thin, sandy overwash on the surface in 
places. In some places the profile contains thin layers of 
fine sand. 

These soils are moderately permeable. They are sub- 
ject to overflow, but flooding does not seriously limit the 
use of the soils for agriculture. The Huntsville soils have 
high moisture-supplying capacity for plants. They are 
neutral to slightly alkaline. 

Huntsville silt loam (Hv).—This is the only Huntsville 
soil mapped in the county. Its profile is like the repre- 
sentative profile described. . 

This soil is high in natural fertility. Because of its 
nearly level relief and deep, friable surface layer, it is easy 
to till. "This soil can be cropped intensively if lime and 
fertilizer are added and if it is otherwise well managed. If 
crops are not damaged by flooding, high yields are ob- 
tained. (Capability unit 11-2: woodland group 9) 


Jackson Series 


The soils of the Jackson series are deep and are light 
colored. They are well drained to moderately well 
drained. These nearly level to sloping soils formed on 
stream terraces in silty material that was more than 42 
inches thick. The native vegetation was a forest made up 
mainly of oak, hard maple, and hickory, but it included 
other hardwoods. 

A representative profile of a Jackson silt loam in a eul- 
tivated field follows: 


0 to 8 inches, very dark grayish-brown to dark-gray, very fri- 
able silt loam. 

8 to 11 inches, dark-gray to dark grayish-brown, very friable 
silt loam. 

11 to 16 inches, dark-brown, friable silt loam. 

16 to 32 inches, dark-brown, firm silty clay loam; many, fine 
mottles of yellowish red and brown. 

82 to 87 inches, yellowish-brown, firm silty clay loam; a few, 
coarse mottles of yellowish red and dark reddish brown. 

37 inches 十 , brown to yellowish-brown, friable silt loam ; many 
mottles of yellow, red, and brown. 
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The floodwaters deposit a thin layer of sand and a few 
small stones on the surface in places. 

This soil is well suited to all the crops commonly grown 
in the county. It is also well suited to growing special 
crops. If this soil is well managed, it can be cropped in- 
tensively and high yields can be obtained. The small 
areas that have a cover of sandy overwash generally can 
be used and managed the same as the rest of this soil. 

If this soil is used intensively for crops, the supply of 
plant nutrients is reduced. Therefore, manure and a com- 
ue fertilizer are needed. Areas likely to be damaged by 

oods need to be protected by dikes, diversions, or water- 
ways, or should be kept in hay or Ira Forage crops 
on this soil respond well if a complete fertilizer is applied 
periodically. (Capability unit 1-1; woodland group 9) 

Judson silt loam, 2 to 6 percent slopes (JuB].—This 
soil has gentle slopes and a profile similar to the representa- 
tive profile described. Areas of this soil generally are 
small. They are in draws, at the heads of draws, or on 
fans at the lower ends of the draws. 

Most of this soil is used for crops. This soil is well 
suited to row crops, small grains, and forage crops. There 
is a slight hazard of flooding and erosion. In small areas 
flooding is likely to deposit small amounts of sand and a 
few pebbles on the surface. The floodwaters also cause 
cutting and scouring of the stream channels. 

This soil is highly productive if well managed. It can 
be used intensively for crops. Yields are high if plant 
nutrients are supplied and erosion and flooding are con- 
trolled. Where flooding and erosion cannot be controlled, 
the areas should be kept in hay or pasture. (Capability: 
unit ITe-1; woodland group 9) 

Judson silt loam, 6 to 12 percent slopes (JuC].—The 
surface layer of this soil is somewhat thinner and lighter 
colored than that in the representative profile described. 
Because of its stronger slopes, this soil is less subject to 
flooding than are the less steep Judson soils. The soil in 
some areas contains a few stones moved from the uplands 
by gravity and water. Channel cutting and sheet erosion 
are serious hazards. 

Tf this soil is protected from erosion, it is suited to row 
crops, small grains, and forage crops. High yields can 
be obtained if an adequate supply of plant nutrients is 
maintained and a suitable cropping system is used. In 
a few areas channel cutting is difficult to control. ‘These 
areas should be kept in hay or pasture. (Capability unit 
IIIe-1; woodland group 9) 


Lindstrom Series 


The Lindstrom series consists of deep, dark-colored soils 
that are well drained. These soils formed under tall 
prairie grasses in silty materials more than 42 inches thick. 
They are on valley slopes below areas of Steep stony and 
rocky land. The areas are small. They occur in valleys 
throughout the western part, of the county. 

A representative profile of a Lindstrom silt loam in a 
cultivated field follows: 

0 to 12 inches, very dark brown to black, very friable silt loam. 
12 to 17 inches, dark-brown, friable silt loam. 
17 to 42 inches, dark-brown to dark yellowish-brown, firm silty 


clay loam. 
42 inches +, dark yellowish-brown, friable silt loam. 


If this soil is cultivated, careful management is needed 
to control erosion and to keep gullies from forming. (Ca- 
pability unit IIIe-1; woodland group 1) 

Jackson silt loam, 6 to 12 percent slopes, moderately 

eroded (JaC2).— This soil has lost from one-third to two- 
thirds of its original surface layer through erosion. The 
present surface layer is 4 to 8 inches thick. In many 
places plowing has mixed material from the former sub- 
soil with the remaining surface soil. As a result, in much 
of the acreage the present surface layer is lighter colored 
than the original one. 
' This soil is suited to corn, small grains, and crops grown 
for forage if practices are used to control further erosion. 
In many places runoff from adjacent soils of uplands 
causes erosion. Crops on this soil respond well if lime 
and fertilizer are applied. Organic matter and nitrogen 
are needed for high yields of corn. (Capability unit 
1116-1: woodland group 1) 

Jackson silt loam, 6 to 12 percent slopes, severely 
eroded (JaC3)—This soil has lost more than two-thirds 
of its original surface layer through erosion. The pres- 
ent surface layer is less than 3 inches thick. In many 
places brownish material from the subsoil is exposed. 

This soil is in narrow bands along draws or at the edges 
of stream terraces. If it is cultivated, it is highly suscep- 
tible to sheet and gully erosion. This soil is not suited to 
intensive use for crops. A cropping system is needed in 
which crops are grown that will improve the content of 
organic matter and also the tilth. Large amounts of lime 
and a complete fertilizer are needed to maintain produc- 
tivity. (Capability unit IVe-1; woodland group 1) 


Judson Series 


The soils in the Judson series are deep and dark colored. 
They are mainly well drained. These soils formed under 
prairie in silty materials moved by water or gravity from 
the steeper slopes above. The Judson soils are nearly 
level to sloping, but the slope is predominantly less than 
6.percent. They occupy small areas that are widely dis- 
tributed throughout the county. These soils are mainly 
in narrow valleys. The areas are at the heads of draws, 
along the bottoms of small intermittent streams, and at the 
base of steep slopes. 

A representative profile of a Judson silt loam in a cul- 
tivated field follows: 

0 to 16 inches, very dark brown, very friable silt loam. 
16 to 27 inches, very dark grayish-brown, friable silt loam. 
27 inches +-, dark grayish-brown, friable silt loam. 

In a few places there is a thin layer of sandy overwash 
on the surface. There are also a few pebbles and small 
stones on the surface. In some places there are-a few 
mottles at a depth below 18 inches. 

These soils are moderate in permeability and have high 
moisture-supplying capacity for plants. Runoff is medi- 
um. The soils are high in natural fertility and in organic 
matter. They are nearly neutral. Plant roots can pene- 
trate deep into them. The thick, friable surface layer 
makes these soils valuable for farming. 

Judson silt loam, 0 to 2 percent slopes (JuA).—The 
profile of this soil is like the representative profile de- 
scribed. This soil is in nearly level areas adjacent to in- 
termittent streams. It is likely to be flooded occasionally. 
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and the soil is otherwise well managed. (Capability unit 
IVe-1; woodland group 9) 

Lindstrom silt loam, 20 to 30 percent slopes (LsE).— 
This steep soil is used mainly for permanent pasture, and 
the cover of grass has protected it from erosion. Except 
for having a slightly thinner surface layer and subsoil, 
the profile is similar to the representative profile 
described, 

This soil is too steep for cultivated crops. If erosion 
is controlled and other good management is used, mod- 
erately high yields of permanent pasture can be obtained. 
(Capability unit VIe-1; woodland group 9) 

Lindstrom silt loam, 20 to 30 percent slopes, mod- 
erately eroded (lsE2).—This soil has lost from one-third 
to two-thirds of its original surface layer through erosion. 
The present surface layer is 6 to 8 inches thick and is very 
dark grayish brown to dark brown. Also, depth to the 
underlying yellowish-brown silt loam is slightly less than 
in the representative profile described. 

Most eroded areas in this soil resulted because row crops 
were grown at some time. Now, the soil is used for hay 
and pasture, and gully and sheet erosion have been re- 
duced. If adequate fertilizer and lime are applied and 
seeding is done only when the pastures are renovated, 
moderately high yields can be obtained. (Capability 
unit VIe-1; woodland group 9) 


Loamy Alluvial Land 


Loamy alluvial land consists of miscellaneous land 
types made up of sandy and silty sediments laid down 
by water. The soil materials vary in texture and in color. 
They have been in place long enough for trees and other 
plants to grow, but the areas are flooded frequently unless 
they are protected. 

Loamy alluvial land (Lv) is a nearly level miscellaneous 
land type on flood plains. The soil materials consist of 
variable alluvial sediments. The surface layer ranges 
from sandy loam to silt loam in texture and from dark to 
light in color. In some places sand or gravel is on the 
surface, and in other places there are lenses throughout 
the soil material. In the higher lying areas, the soil 
material is moderately well drained, but in level or slightly 
depressed areas it is somewhat poorly drained in places. 
The moisture-supplying capacity for plants is high. The 
soil material is medium acid to nearly neutral. 

Included with this land type are areas of Loamy 
alluvial land, wet, and of Arenzville, Huntsville, and 
Orion soils. These areas are too small to be mapped 
separately. 

The largest single area of Loamy alluvial land is on the 
flood plain of the Chippewa River just north of the city of 
Durand. Most of the acreage, however, is in small areas 
along the valleys of the many streams in the county. The 
areas are subject to flooding when the streams overflow and 
to deposition of sediments. 

Areas that are adequately drained and protected from 
flooding are used for crops. Much of the rest of the 
acreage is used for grazing, and in many places yields of 
pasture are high. A small acreage is in trees. The land 
18 also well suited to wildlife. ( Capability unit IITw-3; 
woodland group 8) 
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The surface layer varies somewhat in color and in thick- 
ness. In theless eroded areas, the surface layer is as much 
as 15 inches thick and is black in places. In the steep, 
more eroded areas the surface layer is as thin as 6 inches 
and is dark brown. Typically, the two upper layers con- 
tain small amounts of grit from coarser materials that 
washed or rolled from higher lying areas of Steep stony 
and rocky land. 

These soils have moderate permeability and high mois- 
ture-supplying capacity for plants. They are subject to 
gully ind sheet erosion. These soils generally are slightly 
acid to medium acid throughout the profile. Natural fer- 
tility is high. 

Lindstrom silt loam, 6 to 12 percent slopes (lsC).— 
The profile of this soil is like the representative profile 
described. Nearly all areas are in trees or are in perma- 
nent pasture. "The areas are small, and many of them are 
in places that are not easily accessible to farm equipment. 

If this soil is cultivated, it needs to be protected from 
erosion. It is suited to all the crops commonly grown in 
the county. Yields are high if the soil is well managed. 
(Capability unit IITe-1; woodland group 9) 

Lindstrom silt loam, 6 to 12 percent slopes, mod- 
erately eroded (1sC2).— This soil has lost from one-third 
to two-thirds of its original surface layer through erosion. 
The present surface layer is 6 to 10 inches thick, but the 
eer is otherwise similar to the representative profile 

escribed. 

This soil is well suited to corn, small grains, and forage 
crops. It occurs in small areas, however, and it is farmed 
in the same way as adjoining soils. If this soil is culti- 
vated, it is likely to be severely eroded, unless practices 
are used to control erosion. Runoff from higher lying 
areas increases the hazard of sheet and gully erosion, and 
diversion terraces are needed to safely remove excessive 
runoff in places. If practices are used to prevent erosion 
and if the fertility is kept high, this soil is highly produc- 
tive. (Capability unit IIIe-1; woodland group 9) 

Lindstrom silt loam, 12 to 20 percent slopes (lsD). 一 
The surface layer of this soil is slightly thinner than that 
in the representative profile described. Because of its 
strong slopes, this soil has had a permanent cover of grass 
and is not eroded or is only slightly eroded. If this soil 
is cultivated, it is subject to severe erosion by runoff from 
adjacent higher areas. If it is used for cultivated crops, 
intensive practices are needed to control erosion. The 
cropping system should consist mainly of forage crops. 
High yields can be obtained if fertility is kept high and 
if other good management is used. (Capability unit 
IVe-1; woodland group 9) 

Lindstrom silt loam, 12 to 20 percent slopes, mod- 
erately eroded (lsD2)-——The surface layer in this soil is 
thinner and slightly lighter colored than that in the rep- 
resentative pects described. It is 6 to 10 inches thick 
and is very dark brown to very dark grayish brown. 

Most areas of this soil are used for forage crops, but 
row crops are grown in some places. This soil is not 
suited to intensive use for cultivated crops, because of the 
hazard of severe erosion, Nevertheless, fairly high yields 
of row crops can be obtained if erosion is controlled and 
a suitable cropping system is used along with other good 
management. This soil is well suited to forage crops. 
Yields are high if adequate lime and fertilizer are applied 
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The layers range from loamy sand to clay in texture, and 
from less than 1 inch to 8 inches in thickness. 

Because of the high water table and poor natural drain- 
ago, many areas of this land type are used for pasture or 
wildlife. This land needs drainage before it can be used 
for cultivated crops. Some areas require protection from 
flooding. (Capability unit IVw-1; woodland group 7) 


Medary Series 


The Medary series consists of deep, silty, light-colored 
soils that are moderately well drained to well drained. 
These nearly level to gently sloping soils formed in thick 
deposits of silt and clay on high stream terraces. The 
uppermost 12 to 24 TA of the profile consists of silt 
laid down by wind. The silt is underlain by layers of 
reddish silt and clay that were deposited in slack water. 
The original vegetation was hardwood trees. All of the 
Medary soils in the county are within Hicks Valley. 

A representative profile of a Medary silt loam in a cul- 
tivated field follows: 

0 to 8 inches, very dark grayish-brown to dark-gray, friable 
silt loam. 

8 to 11 inches, dark grayish-brown, friable silt loam. 

11 to 18 inches, dark-brown, firm silt loam. 

18 to 18 inches, reddish-brown, firm silty clay loam. 

18 to 29 inches, reddish-brown and reddish-gray silty clay; 
hard when dry, and sticky when wet; mottled in the lower 

art. 

29 to 86 inches, dark-brown, firm to sticky silty clay loam; 
yellow, brown, and olive mottles. 

86 inches 十 , grayish-brown, friable silt. 

Mottling is generally slight and in places it is lacking. 
Depth to red clay ranges from 12 to 24 inches. 

The Medary soils have moderately slow permeability. 
Runoff is slow to medium. Because water moves slowly 
down through these soils, they dry slowly in spring or 
following periods of extended rainfall. If the soils are 
tilled during periods of excessive wetness, the structure 
of the surface soil is easily damaged. The surface layer 
then has poor tilth, is hard and cloddy when dry, and 
puddles when it is wet. These soils have high moisture- 
supplying capacity for plants. They are naturally nearly 
neutral, but areas of soils that have been used intensively 
for crops and have not been limed are likely to be acid. 

Medary silt loam, 0 to 2 percent slopes (MdA).— The 
profile of this soil is like the representative profile de- 
scribed. This nearly level soil has slow runoff. There- 
fore, it is slow to warm in spring; it is necessary to delay 
tillage until the soil dries enough to prevent puddling 
of the surface layer. This soil can be used fairly inten- 
sively for cultivated crops, and it is well suited to most 
crops commonly grown in the county. It has only slight 
susceptibility to erosion. In places waterways or diver- 
sions are needed to remove excess runoff from nearby 
higher lying soils. 

Tf an adequate supply of plant nutrients and organic 
matter is maintained, crops make high yields on this soil. 
Including deep-rooted legumes in the rotation helps to 
improve aeration and internal drainage. Crops on this 
soil respond well if lime and a complete fertilizer are 
applied and manure is added. A nitrogen fertilizer is 
needed for high yields of corn, and lime is required for 
legumes. The lime should be applied according to the 


Loamy alluvial land, wet (lw) is a miscellaneous 
land pis in nearly level or slightly depressed areas on 
flood plains. It consists of variable alluvial sediments. 
The surface layer ranges in texture from sandy loam to 
silt loam and in color from light to dark. The water table 
is at or near the surface during most of the year. 

_ Most areas of this land type are along the Chippewa and 
Eau Galle Rivers, Other smaller, narrower areas are 
along the bottoms of creeks throughout the county. The 
larger areas along the Chippewa River are in sloughs, 
oxbows, in abandoned stream channels, and in marsh. 
All the areas are subject to frequent flooding, and some 
areas are covered with water for several days following 
periods of high water. Fresh stream sediments are de- 
posited on the surface in places during floods. In a few 
places the channels of streams shift to new courses because 
of the floods. 

Most of Loamy alluvial land, wet, has a cover of blue- 
grass, marsh grasses, willow, river birch, soft maple, and 
other water-tolerant plants. The land is better suited to 
permanent pasture, woodland, or wildlife than to culti- 
vated erops. (Capability unit Vw-2; woodland group 8) 


Loamy Terrace Land 


Loamy terrace land is made up of miscellaneous land 
types in level to somewhat depressed areas on stream 
terraces. The areas are made up of variable materials 
and are wet or very wet. Crops can be grown on some of 
the areas, but most areas require drainage before crops 
can be grown. 

Loamy wet terrace land (lx) is à miscellaneous land 
type in level to somewhat depressed areas on stream 
terraces. It consists of dark-colored soil materials that 
are poorly drained. Generally, the surface layer is fine 
sandy loam, The layers in the substratum are made up 
of sand interlayered with finer textured materials that re- 
strict internal drainage. Mottling occurs througliout the 
profile. 'The areas are saturated with water in some 
seasons. 

The surface layer is very dark grayish brown. The 
other layers vary in color, thickness, and position in the 
profile, depending on the kind of parent materials. In 
$ome places the finer textured layers are higher in the 
profile than in other places and have a blocky structure. 
At a depth below 3 feet, the color of some of the layers is 
reddish. Unless limed, the profile is acid throughout. 

Some areas of this land require drainage before crops 
can be grown on them. Other areas can be used for crops 
without drainage. If this land type is adequately drained, 
it is well suited to row crops, small grains, and hay and 
can be farmed fairly intensively. (Capability unit 
1118-1: woodland group 7) 

Loamy very wet terrace land (ly) is in slight depres- 
sions. Surface and internal drainage are very slow, and 
water sometimes ponds on the surface in places. 

This land type has as much as 12 inches of black peat, 
muck, or silty overwash on the surface. Because of 
plowing, the texture of the surface layer varies, but, 
typically, it is fine sandy loam. The color, thickness, and 
position in the profile of the other layers are all highly 
variable, depending wpon the kind of parent materials. 
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(MeB)—The profile of this soil is slightly shallower to 
underlying sand than the representative profile described. 
This soil is moderately susceptible to erosion. Never- 
theless, if good management is used, the soil is suited to 
all the crops commonly grown in the county. In dry years, 
or in years when rainfall is poorly distributed through- 
out the growing season, yields are lowered by lack of 
moisture. (Capability unit ITIs-1; woodland group 3) 

Meridian fine sandy loam, 2 to 6 percent slopes, 
moderately eroded (Me82).—This soil has lost from one- 
third to two-thirds of its original surface layer through 
erosion. Its surface layer is lighter colored in places 
than that of the representative profile described. Also, 
depth to loose sand is less. 

This soil is suited to row crops, small grains, and 
forage crops if a suitable cropping system 15 used and 
other good management is applied. Care is needed to 
prevent erosion and lowering of the moisture-supplying 
capacity. Crops on this soil réspond well if lime and 
fertilizer are applied. (Capability unit IIIs-1; wood- 
land group 3) 

Meridian fine sandy loam, 6 to 12 percent slopes 
(MeC).—The profile of this soil is shallower to loose sand 
than the representative profile described. Most of the 
acreage is in small areas on breaks along draws or on 
the edges of terraces. Therefore, most areas have re- 
mained in pasture or in trees. 

If this soil is cultivated, careful management is needed 
to contro] erosion and to keep gullies from forming. 
Gullies in this soil are difficult to control and generally 
cut deep into the steep edges of the terraces. (Capa- 
bility unit IVe-3; woodland group 3) 

Meridian fine sandy loam, 6 to 12 percent slopes, 
moderately eroded (MeC2).—This soil has lost from one- 
third to two-thirds of its original surface layer through 
erosion. Therefore, the surface’ layer is thinner and 
lighter colored than that in the representative profile de- 
scribed. Also, depth to the underlying sand is less. 

If cultivated, this soil is likely to be seriously eroded 
unless practices are applied to control erosion. Special 
care is needed to prevent gullies from forming along the 
edges of the terraces. 

This soil is suited to row erops, small grains, and forage 
crops if suitable cropping systems are used and if adequate 
amounts of lime and fertilizer are applied. Organic 
matter is also needed. In many places crops are damaged 
in midsummer by droughts that last for short periods. 
(Capability unit [Ve-3; woodland group 3) 

Meridian fine sandy loam, 6 to 12 percént slopes, 
severely eroded (MeC3).—The surface layer of this soil 
is thinner and lighter colored than that in the representa- 
tive profile described. Because of erosion, less than one- 
third of the original surface soil remains, and tillage is 
partly in the yellowish-brown, less friable subsoil. The 
subsoil is exposed in much of the acreage. 

This soil contains less organic matter and is more 
droughty than the less eroded Meridian soils. Also, it is 
highly susceptible to gully erosion, especially on the breaks 
along the edges of the terraces. Most areas of this soil 
are cultivated, and hay is the main crop. If this soil is 
well managed, yields of hay and pasture are moderately 
high. (Capability unit Vle-2; woodland group 3) 

Meridian fine sandy loam, 12 to 20 percent slopes, 
moderately eroded (MeD2)—The surface layer of this 


needs indicated by soil tests. (Capability unit IIe-3; 
woodland group 1) 

Medary silt loam, 2 to 6 percent slopes (MdB).—The 
surface layer of this soil is thinner than that in the rep- 
resentative profile described. 

Areas of this soil are small and are along terrace breaks 
or at the edges of draws. Mapped with this soil are a 
few areas that have lost two-thirds or more of their orig- 
imal surface layer. Also included are a few areas that 
have slopes of as much as 10 percent. These included 
arens are too small to be mapped separately. 

Medary silt loam, 2 to 6 percent slopes, is well suited to 
corn, small grains, and forage crops. Special care is 
needed, however, to prevent sheet erosion and to keep 
gullies from forming. Because areas of this soil are 
small and in many places lie next to areas of Medary silt 
loam, 0 to 2 percent slopes, this soil is farmed along with 
the less sloping soil. ` The two soils can be used and man- 
aged about the same, but this soil requires more careful 
tillage. Also, larger amounts of lime and fertilizer are 
needed and more organic matter is required. (Capability 
unit ITe-3; woodland group 1) 


Meridian Series 


In the Meridian series are moderately deep, light- 
colored sandy loams. These well-drained soils are under- 
lain by loose sand at a depth between 24 and 36 inches. 
They are nearly level to moderately steep, but their slope 
is mostly less than 6 percent. These soils are in stream 
valleys and on broad terrace plains throughout the county. 

A representative profile of a Meridian fine sandy loam in 
a cultivated field follows: 

0 is 11 inches, dark grayish-brown, very friable fine sandy 
oam. 

11 to 25 inches, dark yellowish-brown, firm loam. 

25 to 28 inches, yellowish-brown, very friable fine sandy loam. 

28 inches +, yellowish-brown, loose sand. 

The texture of the subsoil ranges from loam to sandy 
loam. In places the underlying sand contains thin layers 
of finer textured materials, 

These soils have moderately rapid permeability and 
moderately low moisture-supplying capacity. They are 
moderately productive if well managed and if rainfall is 
well distributed throughout the growing season. Natural 
fertility is moderate. Unless limed, these soils are slightly 
acid to strongly acid. Crops on these soils respond well 


if lime and fertilizer are added and manure is applied. - 


Meridian fine sandy loam, 0 to 2 percent slopes 

(MeA]—The profile of this soil is like the representative 

rofile described. This soil occupies fairly large areas on 
road stream terraces. 

Moderately low moisture-supplying capacity limits the 
use of this soil. If suitable practices are applied to con- 
serve moisture, this soil is well suited to the crops com- 
monly grown in the county. Moderately high yields can 
be obtained if the soil is well managed and if rainfall 
is well distributed throughout the growing season. 
Manure and commercial fertilizer are needed for high 
yields. In many places yields can be improved by adding 
organic matter and nitrogen. Lime and potash are needed 
if legumes are grown (Capability unit IIIs-1; woodland 
group 3) 

Meridian fine sandy loam, 2 to 6 percent slopes 
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somewhat greenish or olive colored. In a few areas, how- 
ever, the soils are reddish brown because they contain large 
amounts of oxidized iron minerals. "These reddish-brown 
Norden soils are in sections 9 and 20 of Albany and Pepin 
Townships, respectively. 

The Norden soils are near the Urne soils, which are 
shallow and excessively drained. In places they are so 
intermixed with the Urne soils that it is impractical to 
map them separately. Therefore, they are mapped to- 
gether as undifferentiated units. The Urne soils are de- 
scribed elsewhere in this report. 

The Norden soils are gently sloping to very steep. The 
less sloping soils generally are on narrow ridgetops, and 
the steeper soils are on ridge and valley slopes. The 
soils are widely distributed throughout the county, but 
the largest acreage is in the eastern part. 

A. representative profile of a Norden fine sandy loam 
ina cultivated field follows: 

0 to 8 inches, dark-brown, very friable fine sandy loam. 

8 to 13 inches, dark-brown, very friable fine sandy loam to 
very fine sandy loam. 

13 to 28 inches, light olive-brown, firm loam. 

28 to 36 inches, light olive-brown, friable very fine sandy 
loam. 

86 inches +, partly weathered, greenish, fine-grained sand- 
stone. 

The horizons in the profile of the Norden fine sandy 
loams range from red to brown in color. Depth to the 
underlying sandstone ranges from 20 to 86 inches. ‘The 
subsoil is fine sandy loam in places. 

A representative profile of a Norden loam in an undis- 
turbed area follows: 

0 to 2 inches, black, very friable loam. 

2 to 12 inches, dark grayish-brown, very friable loam to very 
fine sandy loam. 

12 to 18 inches, dark yellowish-brown, friable very fine sandy 
loain. 

18 to 36 inches, olive-brown to dark yellowish-brown, firm very 
fine sandy loam and silt loam. 

36 inches +, partly weathered, light olive-brown sandstone. 

In cultivated fields the surface layer of the Norden loams 
is lighter colored than in undisturbed areas. It ranges 
from. dark grayish brown to very dark grayish brown. 
Depth to the underlying sandstone ranges from 24 to 36 
inches. 

A representative profile of a Norden silt loam in an 
undisturbed area follows: 

0 to 4 inches, very dark grayish-brown, very friable silt loam. 

4 to 10 inches, dark grayish-brown to grayish-brown, very 
friable silt loam. 

10 to 30 inches, dark-brown, firm silt loam to silty clay loam. 

30 to 34 inches, dark-brown, firm clay loam, 

34 to 41 inches, light olive-brown, friable, sandy to silty 
material. 

41 to 48 inches +, pale-olive sandstone. 


The surface layer in the Norden silt loams is very dark 
grayish brown to dark grayish brown. Depth to the 
underlying sandstone is between 24 and 42 inches. The 
subsoil is silt loam in places. 

The Norden soils are moderately permeable. They 
have moderate to high moisture-supplying capacity for 
plants. Runoff is medium on the less sloping soils to 
rapid on the more strongly sloping ones. Because they 
formed in glauconitic material, these soils have a fairly 
high content of potassium. Therefore, they are well 
suited to alfalfa, which requires large amounts of potash. 


soil is thinner and lighter colored than that in the repre- 
sentative profile described. Also, depth to the underlying 
sand is less. Because of erosion, the present surface layer 
is only about 4 to 6 inches thick. 

This soil is in small areas on breaks along draws or 
along edges of terraces where there is a severe hazard 
of gully erosion. The soil also has low moisture-supply- 
ing capacity. Asa result, most areas are in hay or pasture. 
Yields are high if the areas are renovated periodically. 
(Capability unit VIe-2; woodland group 4) 


Morocco Series 


The Morocco series is made up of somewhat poorly 
drained, sandy soils. These nearly level soils formed in 
sandy material under water-tolerant trees. They are in 
low-lying areas on stream terraces in the eastern part of 
the county. The sand in which they formed extends 
to a depth of many feet. These soils have a high water 
table and are wet most of the year. During extended 
dry periods, however, the water table recedes and the soil 
is then somewhat droughty. 

A. representative profile of Morocco loamy fine sand 
in a cultivated field follows: 

0 to 8 inehes, very dark grayish-brown to dark-brown, very 
friable loamy fine sand. 

8 to 23 inches, brown to grayish-brown, very friable loamy 
fine sand ; yellow, brown, and gray mottles. 

23 to 30 inches +, pale-brown and light yellowish-brown, 
loose sand. 

Morroco soils have rapid permeability, but, because of 
the high water table, they have fairly good moisture-sup- 
plying capacity during most of the growing season. Na- 
tural fertility is low. These soils are medium acid to 
strongly acid throughont the profile unless they have been 
limed. The nearly level relief and high water table make 
these soils so wet that farming is generally delayed in 
spring unless drainage has been improved. 

Morocco loamy fine sand (Mol. 一 This is the only Mo- 
rocco soil mapped in the county. Its profile is the repre- 
sentative profile described. 

Some areas of this soil require drainage before they can 
be used for crops. If carefully managed, other areas can 
be used for crops without supplemental drainage. A 
drainage system is required that will not overdrain the 
soil and thus make it droughty or susceptible to wind 
erosion. 

This soil is suited to row crops, small grains, and forage 
crops. Organie matter, lime, and fertilizer are required 
regularly. If suitable cropping systems are used and the 
soil is otherwise well managed, yields are fair. (Capa- 
bility unit IVw-1; woodland group 7) 


Norden Series 


The Norden series is made up of moderately deep, 
light-colored, sandy loams, loams, and silt loams. These 
soils are well drained. They formed under hardwood 
trees in the uplands and are underlain by weathered, 
greenish, fine-grained sandstone at a depth between 94 
and 42 inches. The green color is from glauconite, a 
potash-bearing. mineral that occurs in varying amounts 
throughout layers of the Franconia sandstone formation. 
In most places, part or all of the profile of these soils is 
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'This soil is not suited to intensive use for cultivated 
crops. Fertilizer and organic matter are needed, and 
practices are required to control erosion. (Capability 
unit IVe-3; woodland group 3) 

Norden fine sandy loam, 12 to 20 percent slopes 
(INfD). 一 The surface layer of this soil is thicker and 
slightly darker than that in the representative profile de- 
scribed for the Norden fine sandy loams. It also contains 
more organic matter because most of this soil has been 
kept in forest and, therefore, is not eroded. 

This soil is on ridge and valley slopes. It generally lies 
below areas of less sloping Norden soils. Many of the 
areas are small, and their shape and location make them 
poorly suited to tillage. 

This soil is not suited to intensive use for cultivated 
crops. If it is used for crops, practices are needed to pro- 
tect it from erosion. Wooded areas require protection 
from fire and grazing and need other good management 
if yields of timber are to increase. (Capability unit 
IVe-2; woodland group 4) 

Norden fine sandy loam, 12 to 20 percent slopes, 
moderately eroded (NíD2).—The profile of this soil is sim- 
ilar to the representative profile described for the Norden 
fine sandy loams, but in some places depth to the parent 
sandstone is slightly less. This soil has lost from one-third 
to two-thirds of its original surface layer through erosion. 
The present surface layer consists of brownish and green- 
ish material from the subsoil that has been mixed with the 
remaining surface layer by tillage. 

This soil is on ridge and valley slopes. It generally is 
below areas of less sloping Norden soils. Most of this soil 
is cultivated, but hay crops make up much of the cropping 
system. 

Tf this soil is well managed, moderately high yiclds 
of small grains and hay can be obtained. The soil is sub- 
ject to severe erosion and needs protection from runoff 
from adjacent higher slopes. It is low in organic matter— 
and generally needs lime and fertilizer. (Capability unit 
IVe2; woodland group 4) 

Norden fine sandy loam, 12 to 20 percent slopes, 
severely eroded (NfD3). 一 The surface layer of this soil is 
thinner and more variable in color than that in the repre- 
sentative profile described for the Norden fine sandy loams. 
More than two-thirds of the original surface layer has 
been removed through erosion, The present surface layer 
is less than 8 inches thick and consists of a mixture of the 
original surface soil and of brownish and greenish mate- 
rial from the subsoil. 

This soil is on ridge and valley slopes. Most areas are 
below less sloping Norden soils and receive considerable 
runoff from them. 

This severely eroded soil is highly susceptible to further 
erosion. It needs to be kept in sod-forming crops or in 
trees. Practices are required to protect the areas from 
runoff from higher lying soils. There are gullies in some 
areas. In these areas special practices are required to con- 
trol the gullies. (Capability unit VIe-2; woodland group 
4) 

Norden fine sandy loam, 20 to 30 percent slopes 
(NfE].—This soil has been protected by a cover of trees. 
Therefore, it is not eroded. The surface layer is thicker 
and slightly darker than that in the representative profile 
described for the Norden fine sandy loams. It is about 
10 inches thick, and the uppermost 2 inches contains more 


Unless they have been limed, Norden soils that have been 
used for cultivated crops for a prolonged period are likely 
to be acid. Originally, the surface layer was nearly 
neutral. 

Norden fine sandy loam, 2 to 6 percent slopes, mod- 
erately eroded (N/82).—The profile of this soil is similar 
to the representative profile described for the Norden fine 
sandy loams. This soil is on the crests of narrow ridges 
throughout the eastern part of the county. 

Most of this soil is used for crops, and it is well suited 
to row crops, small grains, and hay. Runoff is not ex- 
cessive. Nevertheless, this soil is subject to moderate 
erosion unless it is carefully managed. Practices are re- 
quired that help supply organic matter and that maintain 
good moisture-supplying capacity and tilth. Crops on 
this soil respond well if manure is added and if lime and 
a complete fertilizer are added. Apply the lime and fer- 
tilizer according to the needs indicted by soil tests. 
(Capability unit IIe-2; woodland group 3) 

Norden fine sandy loam, 6 to 12 percent slopes 
(NIC).—The surface layer of this soil is somewhat thicker 
and is slightly darker than that in the representative 
profile described for the Norden fine sandy loams. Most 
of this soil has remained in forest or has had a cover of 
grass. As a result, it is little eroded. Therefore, the 
surface layer contains more organic matter than that in 
the profile described. 

This soil is in small areas on the sides and ends of 
ridges. In many places the shape or position of the areas 
makes them unsuitable for tillage. If this soil is used for 
cultivated crops, practices are needed to control erosion 
and to prevent damage by runoff. Moderately high yields 
of hay and pasture can be obtained if the soil is well man- 
aged. Areas in timber require protection from fire and 
grazing and need other good management to improve the 
stands and to sustain yields. (Capability unit 1116-3 
woodland group 3) 

Norden fine sandy loam, 6 to 12 percent slopes, mod- 
erately eroded (NfC2).—The profile of this soil is like the 
one described for the Norden fine sandy loams. This soil 
has lost from one-third to two-thirds of its original sur- 
face layer through erosion. The present surface layer 
consists of brownish material from the subsoil that has 
been mixed with the remaining surface layer by 
plowing. 

This soil is on the slopes of ridges throughout the east- 
ern part of the county. It is subject to moderately severe 
erosion. Most areas are in cultivated crops. This soil 
is well suited to row crops, small grains, and hay. Yields 
are moderate if the soil is protected from erosion and if 
other good management is used. (Capability unit 
IIIe-3; woodland group 3) 

Norden fine sandy loam, 6 to 12 percent slopes, se- 
verely eroded (NfC3).—This soil has a thinner, more var- 
iably colored surface layer than that in the profile de- 
scribed for the Norden fine sandy loams. Because of 
erosion, 3 inches or less of the original surface layer re- 
mains. Brownish and greenish material from the sub- 
Soil has been mixed with the remaining surface soil by 
pomum and the present surface layer is olive or grayish 

rown. 

This soil is on the sides of ridges. Most areas are cul- 
tivated, but hay crops make up the greater part of the 
eropping system. 
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This soil is on valley slopes below less sloping Norden 
soils. Most of it was cultivated at some time, but now 
nearly all of it is used for permanent pasture, to which 
it is well suited. Yields are moderately high if the soil 
is protected from erosion and is otherwise well managed. 


‘This soil is also suited to trees or to growing food and 


cover for wildlife. (Capability unit VIe-1; woodland 
group 2) 
Norden silt loam, 2 to 6 percent slopes (Nr8).— The 


. profile of this soil is like the representative profile de- 


scribed for the Norden silt loams. Most areas are on the 


-tops or ends of narrow ridges, or are in other positions 


that make them inaccessible or poorly suited to rar 
As a result, most areas are in pasture or woodland. If 
this soil is cultivated, it is subject to moderate erosion. 
(Capability unit IIe-2; woodland group 1) 

Norden silt loam, 2 to 6 percent slopes, moderately 
eroded (Nr82).—Except for the color and thickness of the 
surface layer, the profile of this sloping soil is similar to 
the representative profile described for the Norden silt 
loams. From one-third to two-thirds of the original sur- 
face layer has been removed through erosion. Material 
from the browner subsoil has been mixed with the remain- 
ing surface soil. As a result, the present surface layer is 
dark grayish brown. It is about 6 to 8 inches thick. 

This soil is on the crests of ridges. Runoff is not exces- 
sive, but practices are required to control erosion in some 
places. 

This soil is well suited to all the crops commonly grown 
in the county, and most of it is cultivated. The hazard 
of erosion is moderate. If this soil is protected from 
erosion and if other good management is used, crops make 
high yields. (Capability unit ITe-2; woodland group 1) 

Norden silt loam, 6. to 12 percent slopes (NrC].—Ex- 
cept for milder slopes, the profile of this soil is similar to 
that of the representative profile described for the Norden 
silt loams. 

This soil is on ridge slopes. Many of the areas are small, 
and their shape or location make them difficult to farm. 
Consequently, most areas are used for pasture or trees. 
They are not eroded or are only slightly eroded. . 

Areas of this soil that are feasible to farm are suited 
to row crops, small grains, and hay if practices are used 
to control erosion and if other good management is used. 
If it is well managed, this soil also is suited to pasture, 
trees, and to use for wildlife. (Capability unit IIIe-3; 
woodland group 1) 

Norden silt loam, 6 to 12 percent slopes, moderately 
eroded (NrC2).—The surface layer of this soil is lower in 
organic matter than that in the representative profile 
described for the Norden silt loams. The present surface 
layer contains.small amounts of brownish material from 
the subsoil that has been mixed into it by tillage. 

This soil is on ridge slopes and is subject to moderately 
severe erosion. It is well suited to row crops, small grains, 
and hay, but careful management is needed to control 
further erosion. Crops on this soil respond well if lime 
and fertilizer are added according to the needs indicated 
by soil tests. (Capability unit 1116-8 woodland group 1) 

Norden silt loam, 6 to 12 percent slopes, severely 
eroded (NrC3).—The surface layer of this soil consists 
mainly of material that formerly was subsoil. Therefore, 
it is lower in organic matter and is less friable than that 


humus than that in the profile described. Also, depth to 
the underlying sandstone is less, The sandstone is at a 
depth of about 24 to 28 inches. 

This soil is on valley slopes. Steep slopes and a severe 
hazard of erosion make this soil better suited to perma- 
nent pue and trees than to field crops. It is also well 
suited to use as wildlife areas. (Capability unit VIe-2; 
woodland group 4) 

Norden fine sandy loam, 20 to 30 percent slopes, 
moderately eroded (Ni€2)—The profile of this soil is 
shallower than the representative profile described for the 
Norden fine sandy loams. Depth to sandstone 1s about 24 
to 28 inches, but in a few places the sandstone is nearer 
the surface. In some places there are fragments of sand- 
stone on the surface and in the profile. This soil has lost 
from one-third to two-thirds of its original surface layer 
through erosion. Plowing has mixed brownish and green- 
ish material from the former subsoil with the remaining 
surface soil, As a result, the color of the present surface 
layer is gradations of brown, gray, and green. 

'This soil is better suited to hay crops or pasture than 
to row crops, and most of it is used for hay or pasture. 
Because this soil is steep and susceptible to severe erosion, 
careful management is required to prevent further dam- 
age by runoff. (Capability unit VIe-9; woodland group 


Norden loam, 12 to 20 percent slopes, moderately 
eroded (NoD2).—The surface layer of this soil 15 lighter 
colored and contains less organic matter than the corre- 
sponding layer in the representative profile described for 
the Norden loams. Itis a dark grayish brown. From 4 to 
8 inches of the plow layer has been removed through 
erosion. The present surface layer is a mixture of material 
from the two former upper layers, and in places it contains 
material from the third layer. 

This soil is on valley slopes, It generally lies below less 
sloping Norden soils and receives runoff from them. The 
runoff contributes to the hazard of gully erosion. 

Most of this soil is cultivated. It is not suited to in- 
tensive use for cultivated crops, however, and should be 
kept in hay, pasture, or trees. 

If this soil is used for small grains, hay, or pasture, 
lime and fertilizer are needed. Lime and fertilizer should 
be applied in amounts indicated by soil tests. Organic 
matter is also needed. (Capability unit IVe-2; woodland 
group 2) 

Norden loam, 20 to 30 percent slopes (NoE).—The pro- 
file of this soil is similar to the representative profile de- 
scribed for the Norden loams, but 16 is shallower to sand- 
stone, Depth to the partly weathered, greenish sandstone 
is between 24 and 30 inches. 

This soil is on steep valley slopes. The areas are gen- 
erally small and receive runoff from higher lying soils. 
A cover of trees, however, has protected the soil from 
erosion. This soil is well suited to permanent pasture or 
to hardwood trees. It is also suitable for use as wildlife 
areas. (Capability unit VIé-1; woodland group 2) 

Norden loam, 20 to 30 percent slopes, moderately 
eroded (NoE2).—From 4 to 8 inches of the original sur- 
face layer of this soil has been removed by erosion. As 
a result, the present surface layer is lighter colored and 
lower in organic matter than that in the representative 
profile deseribed for the Norden loams. Also, depth to 
the underlying sandstone is less. 
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ing and need other good management. (Capability unit 
Vie~1; woodland group 2) 

Norden silt loam, 20 to 30 percent slopes, moderately 
eroded (NrE2).—From 4 to 8 inches of the friable surface 
layer of this soil has been removed through erosion. The 
present surface layer is dark grayish brown and is thin- 
ner than that in the representative profile described for 
the Norden silt loams. Also, depth to the underlying 
sandstone is less. 

This soil is on valley slopes where it receives runoff from 
higher lying soils. The runoff adds to the hazard of ero- 
sion and limits the use of this soil. This soil can be used 
for permanent pasture if grazing is controlled. Yields of 
bluegrass pastures are increased 1f a commercial fertilizer 
that is high in nitrogen is applied. Renovating the pas- 
tures periodically also increases yields. The fertilizer 
should be applied according to the needs indicated by soil 
tests. (Capability unit Vle-1; woodland group 2) 

Norden silt loam, 20 to 30 percent slopes, severely 
eroded (NrE3)—The surface layer of this soil is thinner 
and browner than that in the representative profile de- 
scribed for the Norden silt loams. Also, depth to the 
underlying sandstone is less. Because of erosion, less than 
3 inches of the original, friable, 10-inch surface layer re- 
mains and brown material from the subsoil is exposed in 
many places. Asa result, tilth is fairly poor. 

Steep slopes and severe erosion make this soil poorly 
suited to cultivated crops. If the soil is well managed, 
yields of pasture are fair. Some areas of this soil have 
been renovated and seeded to mixtures of grasses and 
legumes. Other areas remain in bluegrass. The areas 
in permanent pastures require careful management of 
grazing. Otherwise, erosion will continue. Areas that 
cannot be kept in a cover of sod are best planted to trees. 
(Capability unit VITe-1; woodland group 2) 

Norden silt loam and loam, 30 to 40 percent slopes 
(NsF)—This mapping unit is made up of about equal 
amounts of Norden silt loam and of Norden loam. The 
profiles of the soils range from 24 to 30 inches in thickness, 
but they are otherwise similar to the profiles described 
for the Norden silt loams and Norden loams. 

These soils are on the sides of steep ridges and valley 
slopes. Little of the acreage has been cleared, and the 
areas that have been cleared generally have reverted to 
trees. The soils should remain in trees, and the areas 
should be managed to improve the stands. (Capability 
unit VIIe-1; woodland group 2) 

Norden silt loam and loam, 30 to 40 percent slopes, 
moderately eroded (NsF2)..—The soils in this mapping 
unit have a lighter colored surface layer and contain less 
organic matter than those in the representative profiles 
described for the Norden silt loams and the Norden loams. 
Also, depth to the underlying sandstone is less. 

These soils are on the sides of steep ridges and on valley 
slopes. Most areas are in bluegrass pasture, but some areas 
are reverting to trees. Areas in permanent pasture re- 
quire the careful control of grazing needed to prevent fur- 
ther erosion. The wooded areas need protection from fire 
and grazing and the other good management needed to 
improve the stands. (Capability unit VIIe-1; woodland 


group 2) 
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in the representative profile described for the Norden silt 
loams. 

This soil is on ridge slopes, and in places it receives run- 
off from higher lying soils. It is not suited to intensive 
cultivation. This soil should be kept in sod-forming crops 
most of the time. Yields are fairly good if the content of 
organic matter is increased and if lime and fertilizer are 
added. . Apply the lime and fertilizer in the amounts in- 
dicated by soil tests. (Capability unit IVe-2; woodland 
group 1 

Norden silt loam, 12 to 20 percent slopes (NrD).—The 
profile of this soil is like the representative profile de- 
scribed for the Norden silt loams. 

This soil is on valley slopes. It generally lies below less 
sloping Norden soils. Many of the areas are small or are 
in positions that make them inaccessible or poorly suited 
to farming. Therefore, most areas are in trees. The 
wooded areas require management that will improve the 
stands, Cleared areas can be farmed if the soil is pro- 
tected from erosion and if suitable cropping systems are 
used. (Capability unit IVe-2; woodland group 2) 

Norden silt loam, 12 to 20 percent slopes, moderately 
eroded (NrD2).—This soil has lost 4 to 8 inches of its orig- 
inal surface layer through erosion. The present surface 
layer is dark grayish brown and contains small amounts 
of material from the former subsoil that have been turned 
up by plowing. . 

This soil is on valley slopes. It generally receives run- 
off from higher lying, less sloping Norden soils. 

This soil is not well suited to cultivated crops. It is 
well suited, however, to small grains and hay 1f erosion 
is controlled and if lime and fertilizer are added. . Apply- 
ing manure and returning crop residues to the soil help to 
increase the content of organic matter. Yields are fairly 
high in areas that are planted to mixtures of grasses and 
legumes and that are renovated periodically. (Capabil- 
ity unit IVe-9; woodland group 2) 

Norden silt loam, 12 to 20 percent slopes, severely 
eroded (NrD3).— The surface layer of this soil is less friable 
than that in the representative profile described for the 
Norden silt loams. It consists mainly of brownish, some- 
what compact material from the subsoil that has been 
turned up by tillage. As a result, the present surface 
layer is lower in organic matter than the original one and 
is more difficult to keep in good tilth. Also, water infil 
trates more slowly. 1 

This soil is on valley slopes where it receives runoff from 
higher lying areas. The runoff increases the hazard of 
erosion. 

This soil is better suited to forage crops and trees than 
to row crops. If forage crops are grown, fairly large 
amounts of lime and commercial fertilizer are required. 
Organic matter is also needed. Practices are needed to 
control the gullies that have formed, and to prevent others 
from forming. (Capability unit 116-15: woodland 
group 2) 

Norden silt loam, 20 to 30 percent slopes (NrE).—The 
profile of this soil is slightly shallower to the underlying, 
greenish sandstone than the representative profile de- 
seribed for the Norden silt loams. Native hardwood trees 
cover the areas, and the soil is only slightly eroded. 

This soil is suited to permanent pasture and to trees. 
The wooded areas require protection from fire and graz- 


PEPIN COUNTY, WISCONSIN 91 


The soils are well drained. They formed on uplands in 
20 inches or less of residuum from fine-grained, thin- 
bedded sandstone. The native vegetation was a deciduous 
forest. 

A representative profile of a Northfield very fine sandy 
loam in a cultivated field follows: 

0 to 9 inches, very dark grayish-brown, friable very fine sandy 
loam. 

9 to 12 inches, dark: grayish-brown, very friable very fine sandy 
loam. 

12 to 18 inches, dark-brown to yellowish-brown, friable very 
fine sandy loam. 

18 inches -+, yellowish-brown, platy sandstone. 

The surface layer is very dark grayish brown to dark 
grayish brown. Depth to sandstone ranges between 12 
and 94 inches. 

The permeability of these soils is moderately rapid. 
Runoff is medium. The moisture-supplying capacity for 
plants is low. These soils are slightly acid to medium 
acid. 'The depth of the root zone is limited by the under- 
lying bedrock. The root zone is less than 2 feet from the 
surface. 

The Northfield soils: are in the eastern half of the 
county. Because they have gentle slopes and are fairly 
easy to till, most areas are used for cultivated crops. 
These soils are locally important to agriculture. 

Northfield very fine sandy loam, 2 to 6 percent slopes 
(NvB).—The profile of this soil is like the representative 
profile described. This soil is little eroded and retains 
most of its original surface layer. 

Most areas of this soil are in cultivated crops, but a few 
small areas are in native trees. This soil is moderately 
susceptible to water erosion and droughtiness. It can be 
cropped fairly intensively if it is protected from erosion 
and if it is otherwise well managed. Moderate amounts 
of lime and fertilizer are needed to increase fertility. 
Also, the content of organic matter is low. Crops on this 
soil, however, respond well if manure is added or if other 
practices are used to supply organic matter. (Capability 
unit IITe-£ ; woodland group 3) 

Northfield very fine sandy loam, 2 to 6 percent slopes, 
moderately eroded (NvB2..— This soil has a thinner, 
lighter colored surface layer than that in the representa- 
tive profile deseribed. From one-third to two-thirds of 
the original surface layer has been removed through ero- 
sion. Only 4 to 6 inches of the original surface layer re- 
mains. The present surface layer 1s a mixture of the re- 
maining surface soll and less friable material from the 
subsoil. 

This soil is suited to row crops, small grains, and hay 
if it is carefully managed. Nearly all the areas are cul- 
tivated. "This soil is shallow over bedrock and is 
droughty. Therefore, practices are needed to supply or- 
ganic matter and to control erosion. Crops on this soil 
respond well if moderate amounts of lime and fertilizer 
are applied and large amounts of manure are added. 
(Capability unit IITe-4; woodland group 3) 


Orion Series 


The Orion series is made up of light-colored, deep, some- 
what poorly drained soils. These soils formed in layers 
of silty sediments washed from uplands and terraces that 


Norden Series, Dark Surface Variant 


The variants from the normal Norden soils are well- 
drained, moderately permeable soils. These soils formed 
under prairie in 14 to 86 inches-of fine sandy loam under- 
lain by greenish, fine-grained sandstone. Unlike the soils 
of the Norden series, they have a thick, dark surface layer. 
These gently sloping to sloping variants are on low, un- 
dulating ridges within broad valleys in the eastern half 
of the county. 

A representative profile of a Norden fine sandy loam, 
dark surface variant, in a cultivated field follows: 

0 to 8 inches, very dark brown, very friable fine sandy loam. 
8 to 11 inches, black, very friable fine sandy loam. 

11 to 24 inches, yellowish-brown, friable fine sandy loam. 

24 inches +, greenish or olive, fine-grained sandstone. 

These variants are shallow to bedrock, and their 
moisture-supplying capacity for plants is moderately low. 
Consequently, during periods when rainfall is low or is 
poorly distributed, plants are likely to be damaged by 
drought. Before these soils were cultivated they were 
nearly neutral, but they now require lime. 

Norden fine sandy loam, dark surface variant, 2 to 
6 percent slopes, moderately eroded (NgB2).—The sur- 
face layer of this variant is slightly thinner than that of 
the representative profile described. This variant is on 
the rounded tops of ridges. Runoff is not excessive, but 
practices are required to control erosion. 

Because of the hazards of erosion and drought, this 
soil requires careful management if it is used for cultivated 
alte Nevertheless, yields are high if erosion is con- 
trolled and if a suitable cropping system is used. Gen- 
erally, moderate amounts of lime and.a complete fertilizer 
are required. The lime and fertilizer should be applied 
according to the needs indicated by soil tests. Nitrogen 
fertilizer is needed for corn and nonleguminous hay and 
pasture crops. Originally, this soil had a high content 
of organic matter, but, because it has been used for 
cultivated crops, more organic matter is needed. Organic 
matter can be supplied by adding manure and returning 
crop residues to the soil. (Capability unit 1115-15 wood- 
land group 3) 

Norden fine sandy loam, dark surface variant, 6 to 
12 percent slopes, moderately eroded (NgC2).— This soil 
has a slightly thinner surface layer than that in the repre- 
sentative profile described, and its solum is thinner. It 
occupies ridge slopes below less sloping soils on the 
ridgetops. 

The moisture-supplying capacity of this soil is moder- 
ately low. Nevertheless, this soil is suited to row crops, 
small grains, and hay if a suitable cropping system is used 
and if practices are applied to control erosion and to 
prevent further loss of moisture. Plowing under crop 
residues and applying manure will supply organic matter 
and improve the moisture-supplying capacity. Crops on 
this soil respond well if lime and a complete fertilizer are 
applied according to the needs indicated by soil tests. 
(Capability unit IVe-3; woodland group 3) 


Northfield Series 


The Northfield series is made up of light-colored, gently 
sloping very fine sandy loams typically on low ridgetops. 


92 SOIL SURVEY SERIES 1958, NO. 29 


The Otterholt soils are susceptible to erosion by water, 
especially if the slope is long and steep. Therefore, prac- 
tices are required to controlerosion. These soils are fairly 
easy to cultivate and manage. Where the slope is fa- 
vorable, they are well suited to all of the crops commonly 
grown. 

Otterholt silt loam, loamy substratum, 2 to 6 percent 
slopes (OsB).—The profile of this soil is like the repre- 
sentative profile described. 

Mapped with this soil are a few small areas of a soil 
that is underlain by clay loam or loam till at a depth be- 
tween 24 and 80 inches. These included areas can be 
used and managed the same as this soil. 

Otterholt silt loam, loamy substratum, 2 to 6 percent 
slopes, is on the broad, rounded tops of ridges. Areas that 
have been cleared, or that feasibly can be cleared, are well 
suited to row crops, small grains, and hay. The hazard 
of erosion is moderate if this soil is cultivated, but erosion 
can be controlled easily. If erosion is controlled and if 
adequate amounts of lime and fertilizer are applied, this 
soil can be cropped intensively. Yields are high if the 
soil is well managed. (Capability unit ITe-1; woodland 
group 1) 

Otterholt silt loam, loamy substratum, 2 to 6 percent 
slopes, moderately eroded (OsB2).— This soil has lost 
from 4 to 8 inches of its original friable surface soil. The 
present surface layer is lighter colored than that in the 
representative profile described. It also contains less fri- 
able material from the subsoil that has been mixed into it 
by tillage. 

Mapped with this soil are a few small areas of a soil that 
is underlain by till at à depth between 24 and 30 inches. 
These included areas can be used and managed the same as 
this soil. 

Otterholt silt loam, loamy substratum, 2 to 6 percent 
slopes, moderately eroded, is on the tops of broad, rounded 
ridges in the western half of the county. "The areas are 
fairly large. 

Nearly all of this soil is cultivated. It is well suited to 
row crops, small grains, and hay. If a suitable cropping 
system is used and practices are applied to control ero- 
sion, this soil can be used fairly intensively for crops. 
Yields are high if the level of plant nutrients 15 kept high. 
Fertilizer and lime should be applied according to the 
needs indicated by soil tests. Supplemental applications 
of nitrogen are needed for high yields of corn. (Ca- 
pability unit ITe-1; woodland group 1) 

Otterholt silt loam, loamy substratum, 6 to 12 per- 
cent slopes, moderately eroded (OsC2).— This soil has a 
lighter colored surface layer than that in the representa- 
tive profile described. From 4 to 8 inches of the origifial 
friable surface layer has been lost through erosion. The 
present surface layer is dark grayish brown. It con- 
sists of the remaining material from the original surface 
layer and of material from the former subsoil that has 
been mixed into it by tillage. 

Mapped with this soil are a few areas of a soil that 
formed in 24 to 30 inches of silt over till. 

Otterholt silt loam, loamy substratum, 6 to 12 percent 
slopes, moderately eroded, in some places caps the tops 
of fairly narrow ridges. Where the ridges are broader, 
this soil is generally on the part of the ridge that slopes 
away from the top toward the steep sides of the ridge. 

Most of this soil is cultivated and is susceptible to mod- 


were covered with loess. They are on the flood plains of 
the larger streams and on narrow bottoms along the 
smaller streams. A darker, buried soil is in the profile ata 
depth of more than 18 inches. The original vegetation 
was grasses, sedges, reeds, elms, willows, and other water- 
tolerant plants. Most of the acreage of Orion soils is in 
valleys throughout the western half of the county. 

A representative profile of Orion silt loam follows: 

0 to 32 inches, very dark grayish-brown, very friable silt 
loam; many mottles of reddish brown. 

82 inches +, very dark grayish-brown to dark grayish-brown, 
very friable silt loam. 

In a few places the soils have a thin layer of sandy over- 
wash on the surface. Also, in some areas there are thin 
layers of sand in the profile. In the profile described, a 
darker, buried soil is at a depth of 32 inches, but depth 
to this buried soil ranges from 18 inches to 5 feet or more. 
` The Orion soils have moderately slow permeability and 
high moisture-supplying capacity for plants. They have 
slow internal drainage and surface drainage. These soils 
are neutral throughout the profile. 

Orion silt loam (Or)—This is the only Orion soil 
mapped in this county. Most areas are cleared and are 
used for row crops and permanent pasture. 

This soil is well suited to corn. It is also suited to small 
grains, hay, and pasture. Some areas can be used for 
crops without drainage, but most areas require some drain- 
age for best yields. Cultivated crops are likely to be lost 
unless the areas are protected from flooding. This soil 
is suited to alfalfa only if it is adequately drained and 
protected from flooding. 

This soil can be cropped intensively if adequate fertilizer 
is applied and if it is otherwise well managed. Corn needs 
supplemental nitrogen fertilizer. (Capability unit ILw- 
2; woodland group 8) 


Otterholt Series 


The Otterholt series consists of well-drained, light- 
colored, silty soils that are well drained. These gently 
undulating to rolling soils formed on uplands in a mantle 
of windborne silt 42 to 60 inches thick. They are under- 
lain by glacial till. The slope ranges between 2 and 12 
percent. Hardwood trees made up the native vegetation. 

A representative profile of an Otterholt silt loam, loamy 
substratum, in a forested area follows: 

0 to 4 inches, black to very dark gray, friable silt loam. 

4 to 18 inches, dark grayish-brown, friable silt loam. 

18 to 38 inches, dark-brown, firm silt loam; in many places 
there are veins or tongues of bleached silt. A 

88 to 53 inches, dark-brown, friable silt loam. 

58 inches +, yellowish-brown, sticky and plastic clay loam till. 

The surface layer in cultivated areas is lighter colored 
than that in the representative profile described, It is 
generally dark grayish brown. The underlying till ranges 
from loam to clay loam. 

These soils have moderate internal drainage and perme- 
ability. Runoff is medium to rapid, depending on the 
slope. The moisture-supplying capacity is high, and nat- 
ural fertility is moderately high. Crops on these soils 
respond well if fertilizer is applied. These soils are me- 
dium acid to strongly acid and need lime for increased 
yields. The root zone is not limited for crops commonly 
grown in the area. 
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for pasture or as wildlifeareas. (Capability unit IIIw-2; 
woodland group 10) 

Peat and muck, shallow (Pb).—These soils are shallower 
to sand than the soils for which the representative profile 
was described. Depth to sand is 12 to 40 inches. Because 
the sand is fairly near the surface, it is difficult to drain 
the areas and to Improve them for crops. These soils are 
suited, however, to permanent pasture and can be used as 
wildlife areas. (Capability unit Vw-1; woodland group 
10) 


Plainfield Series 


The Plainfield series is made up of deep, light-colored, 
sandy soils that are excessively drained. These nearly 
level to rolling soils are on stream terraces. They are 
mostly within the eastern half of the county. The original 
vegetation was a forest of hardwoods. 

A representative profile of a Plainfield loamy fine sand 
in a cultivated field follows: 

0 to 9 inches, dark grayish-brown, very friable loamy fine 
sand, 


9 to 17 inches, dark-brown, very friable loamy fine sand. 
17 inches 十 , yellowish-brown, loose fine sand. 


The surface layer ranges from very dark grayish brown 
to dark grayish brown. In places there are one or more 
thin layers of loamy or clayey material at a depth below 
3 feet. 

These soils have rapid permeability and low moisture- 
supplying capacity. They are droughty, especially 
during seasons when rainfall is low or is poorly distrib- 
uted. Unless they have been limed, these soils are acid 
throughout the profile. These loose, sandy soils are low 
in fine-textured binding material, and therefore, they are 
susceptible to wind and water erosion. Their natural 
fertility is low. 

Plainfield loamy fine sand, 0 to 2 percent slopes 
(PfA).—The profile of this soil is similar to the representa- 
tive profile described. This soil is little eroded and re- 
tains most of its original surface layer. 

Most of this soil is cultivated, but some areas are in 
slow-growing hardwood trees. This soil is suited to row 
crops, small grains, and hay if a suitable cropping system 
is used and if the soil is otherwise well managed. Because 
itis droughty, this soil is better suited to crops that mature 
early or that are deep rooted than it is suited to other 
crops. This soil is low in plant nutrients and organic 
matter. It is easily eroded by wind, and special. practices 
are needed to prevent the soil from blowing. (Capability 
unit IVs-1; woodland group 5) 

Plainfield loamy fine sand, 2 to 6 percent slopes 
(PIB).—This soil is made up of gently sloping and gently 
undulating areas. In some places as much as one-third 
of its original surface soil has been lost through water and 
wind erosion. Otherwise, the profile is similar to the 
representative profile described. 

Although much of this soil is cultivated, large areas are 
in grass or trees. If practices are used to prevent erosion, 
this soil is suited to most crops commonly grown in the 
county. The soil is low in organic matter and plant nu- 
trients. (Capability unit IVs-1; woodland group 5) 

Plainfield loamy fine sand, 2 to 6 percent slopes, 
eroded (PfB2).— The profile of this soil is like the repre- 


erately severe erosion. Nevertheless, it is well suited to 
row crops, small grains, and hay if practices are used to 
prevent further erosion. Fairly intensive practices are 
needed to control erosion, and in most places the practices 
are fairly easy to apply. If a suitable cropping system 
is used, and if the supply of plant nutrients is maintained, 
yields are high. Crops on this soil respond well if a com- 
plete fertilizer is added and manure is applied. Lime is 
generally required. It should be applied according to the 
needs indicated by soil tests. (Capability unit 1116-15 
woodland group 1) 


Peat and Muck 


Peat and muck is made up of organic soils that formed 
‘in basins and depressions in shallow stagnant water and 
along seepage lines at the base of sandstone uplands. 
These organic soils were derived mainly from reeds, 
grasses, sedges, and other plant materials. The soils are 
very poorly drained, and the water table remains at or 
near the surface throughout most of the year. 

These soils differ chiefly in the degree of decay of the 
original plant fibers. The peaty material is dark brown 
or black, and many of the fibers retain the identity of the 
original plants. tt is spongy and fibrous and can be seen 
drying in thick matted plates and blocks along the banks 
of drainage ditches. On the other hand, in mucky ma- 
terial all or most of the original plant fibers are decom- 
posed. The mucky material is black and has a waxy or 
greasy consistence when wet. Tt contains a fairly large 
amount of mineral soil material in places. In Pepin 
County, these soils range in thickness from 114 to_about 
7 feet. They are underlain by loose sand or sandstone. 

Peat and muck soils are saturated during most of the 
year. They are subject to flooding when the streams over- 
flow. ‘These soils retain large amounts of water, but they 
release the water readily if drained. They are slightly 
acid to neutral. 

Peat and muck soils are of moderate extent. They 
oceur throughout the stream valleys in the eastern part 
of the county, and they are important to the economy of 
the area. 

A representative profile of Peat and muck follows: 

0 to 8 inches, black, well-decomposed mucky peat. 
8 to 44 inches, black, partly decomposed, matted sedge peat. 
44 inches +, very dark brown sedge peat. 

In places Peat and muck soils have an overwash of 
mineral materials, as much as 12 inches thick, on the 
surface. Nearly all areas of Peat and muck were burned 
over at some time and then were drained and cultivated. 
Thus, the surface layer in most areas is made up of ma- 
terial that is in an advanced stage of decay. Because 
of these practices and pasturing of the areas, Peat and 
muck soils have passed through the initial stages of sub- 
sidence and compaction that normally follow when or- 
ganic soils are drained and reclaimed. 

Peat and muck, deep (Pa).—The profiles of these soils 
are like the representative profile described. 

Areas of these soils that are adequately drained are 
used for crops. Yields are high. The soils can be 
cropped intensively if they are well managed. The soils 
are low in potassium, and in many places they lack phos- 
phorus. Areas that are inadequately drained are used 
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A representative profile of a Plainfield loamy fine sand, 
mottled subsoil variant, in a cultivated field follows: 

0 to 12 inches, very dark gray to very dark grayish-brown, 
very friable loamy fine sand. 

12 to 18 inches, dark grayish-brown, loose loamy sand. 

18 inches +, brown to light-brown, loose fine sand; few to 
common mottles of brown, yellowish brown, and reddish 
brown. 

In some areas the subsoil is less mottled than in the pro- 
file described. The surface layer is dark grayish brown 
in pe In some places there are one or more thin layers 
of fine-textured material in the underlying sand at a depth 
below 3 feet. 

The permeability of these soils is rapid. The level of 
the ground water rises during wet seasons. The moisture- 
supplying capacity of these soils is then somewhat higher 
than in seasons of normal rainfall, when the ground water 
is at a depth of 4 feet or more. The soils are somewhat 
droughty. Natural fertility is low. Unless they have 
been limed, these soils are strongly acid. 

Plainfield loamy fine sand, mottled subsoil variant, 
0 to 2 percent slopes (PmA).—The profile of this soil is like 
the representative profile described. 

This soil is suited to row crops, small grains, and hay. 
It is better suited, however, to crops that mature early or 
that are deep rooted than it is to other crops. Yields are 
generally low because the soil is droughty and is low in 
fertility. During dry years, or when rainfall is poorly 
distributed throughout the growing season, crops are dam- 
aged by lack of moisture. 

This soil needs to be protected from wind erosion. Fer- 
tilizer and organic matter are needed, and a suitable crop- 
ping system should be used if this soil is used for 
cultivated crops. (Capability unit IVs-1; woodland 
group 7) 


Richwood Series 


In the Richwood series are deep, dark-colored, silty soils 
that are well drained. These soils formed in loess, or 
windborne silt, on high stream benches. They are under- 
lain by layers of sand at varying depths below 42 inches. 
These soils are nearly level to sloping, but most of the 
acreage is nearly level. The original vegetation was 
prairie grasses, 

A representative profile of a Richwood silt loam in a 
cultivated field follows: 

0 to 12 inches, black to very dark gray, very friable silt loam. 

12 to 84 inches, dark yellowish-brown, firm silty clay loam. 

34 to 60 inches +, dark yellowish-brown to yellowish-brown, 
friable silt loam. 

In places there are layers of sand at a depth below 9 
inches. 

These soils are moderate in permeability and high in 
moisture-supplying capacity. Runoff is slow to medium, 
depending on the degree of slope. Internal drainage is 
medium, Natural fertility is high. Crops on these soils 
respond well if fertilizer is applied and if the soils are 
otherwise well managed. The content of organic matter 
originally was high. Even though these soils have been 
used intensively for crops, they still contain more organic 
matter than newly tilled soils that formed under timber. 
These soils are medium acid to slightly acid unless they 
have been limed. 
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sentative profile described. It has lost from one-third 
to more than two-thirds of its original surface layer 
through wind and: water erosion. 

Most of this soil is cultivated, but some areas have been 
planted to coniferous trees. This soil is droughty, low in 
plant nutrients, and easily eroded. It is suited to culti- 
vated crops if good management is used. Yields are fair 
during years of favorable rainfall. During seasons when 
rainfall is low or poorly distributed, however, yields are 
low or the crops fail. (Capability unit [Vs—1; woodland 
group 5) j 

Plainfield loamy fine sand, 6 to 12 percent slopes 
(PfC).—This soil is in areas that never have been cleared 
and cultivated or that have been cultivated but that have 
lost no more than one-third of the original surface soil. 
Its profile is similar to the representative profile described. 

This soil is mostly in trees and brush, or is idle. Only 
a small acreage is cultivated. The low moisture-supply- 
ing capacity and severe hazard of wind and water erosion 
make this soil poorly suited to continuous use for culti- 
vated crops. It can be used for forage crops for hay or 
pasture, or for pine trees. To control erosion and con- 
serve moisture, seed forage crops only when the pas- 
tures are renovated. (Capability unit VIs-1; woodland 
group 5) 

Plainfield loamy fine sand, 6 to 12 percent slopes, 
eroded (PfC2).—This soil has lost from one-third to more 
than two-thirds of its original surface soil through wind 
and water erosion. 

Most of this soil has been used for crops, but many 
areas are now being planted to pines. Some areas are idle 
and support a sparse cover of grass or weeds. This soil 
is droughty, 1s low in fertility, and is susceptible to wind 
-and water erosion. If it is carefully managed, it can be 
used for hay or pasture. Yields are generally low. This 
Soil is also suited to pine trees. (Capability unit VIs-1; 
woodland group 5) 

Plainfield loamy fine sand, 12 to 20 percent slopes 
(PfD).—The profile of this soil is similar to the representa- 
tive profile described, but in some places the surface layer 
contains more organic matter and 1s slightly darker. The 
organic matter comes from decaying leaves from the na- 
tive hardwood trees that grow on this soil. 

This soil is droughty, low in fertility, and subject to 
erosion. It is not well suited to hardwood trees, but it is 
well suited to pines. If the hardwood trees are removed, 
the soil shoul be planted to pines. (Capability unit 
VIIs-1; woodland group 6) 

Plainfield loamy fine sand, 12 to 20 percent slopes, 
eroded (PiD2).—The surface layer of this soil is thinner 
than that in the representative profile described. Some 
areas are cultivated, but yields are low because the soil 
is droughty and is low in natural fertility. This soil is 
best suited to pines, and many areas are being planted to 
pines. (Capability unit VIIs-1; woodland group 6) 


Plainfield Series, Mottled Subsoil Variant 


"These variants of the Plainfield series are deep, moder- 
ately light colored loamy fine sands that are moderately 
well drained. These soils are in nearly level to slightly 
depressed areas on broad, sandy stream terraces that 
border streams and marshes. They are in the eastern 
half of the county. 
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fairly intensively, (Capability unit 11-1: woodland 
group 8) 


Sandy Alluvial Land 


Sandy alluvial land (Sa) is a miscellaneous land type 
made up of deep, light-colored, sandy alluvium. ‘The 
areas are on level flood plains along the Chippewa 
River. Most of them are large. The soil material is 
sand or loamy sand and overlies stratified fine to coarse 
sand. This land type is excessively drained to well 
drained. Because the areas are near streams, however, 
ground water is at or near the surface for short periods 
when the water level is high. Therefore, in some places 
there are a few yellow and [oe mottles at a depth below 
2 or 8 feet. The soil material dries rapidly after the 
water level recedes. 

Sandy alluvial land is subject to frequent flooding. In 
places the floodwaters remain for extended periods, and 
several inches of sand may be deposited on the surface. 
In some places the deposits are deep enough to kill grow- 
ing plants. Also, the stream channel shifts positions in 

laces. 
P Sandy alluvial Jand is rapidly permeable. It has low 
moisture-supplying capacity for plants, is droughty, and 
is low in natural fertility. As a result, the growth of 
plants is limited. 

The surface layer of this land type is brown to grayish- 
brown sand that is about 4 inches thick. It is underlain 
by brown or reddish-brown sand that becomes lighter 
colored with increasing depth. 

This land type is near Loamy alluvial land and Loamy 
alluvial land, wet. It is coarser textured and has better 
drainage than those miscellaneous land types. 

Sandy alluvial land has a sparse cover of bluegrass, 
willow, oak, elm, soft maple, and birch. The plants that 
require the most moisture are on the streambanks, and 
those that tolerate drought are farther from the streams. 

This land type is used mainly for wildlife habitats or 
recreational areas. Some areas are in permanent pasture 
and woodland. Moderate yields can be obtained from the 
pasture and woodland if the areas are managed carefully. 
A small acreage is in crops, but this Jand type has little 
value for agriculture. (Capability unit VIIs-2; wood- 
land group 7) 


Seaton Series 


In the Seaton series are light-colored, deep, silty soils 
that are well drained. These soils are on ridges and on 
valley slopes. They formed in loess, or windblown silt, 
more than 49 inches thick. In some places the silt is as 
much as 10 feet or more thick, but it generally is 5 feet or 
more thick. The loess was originally neutral to cal- 
careous, but it has been leached of carbonates to a depth 
of 5 feet or more. It overlies dolomitic limestone in most 
places. In some places it overlies sandstone. The native 
rod was a hardwood forest made up of oak, hickory, 
and maple trees. 

Two topographic phases of the Seaton silt loams—up- 
lands and valleys—have been recognized. The Seaton 
soils on valley slopes have a somewhat coarser textured 
subsoil and substratum than the Seaton soils on uplands. 
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Richwood silt loam, 0 to 2 percent slopes (RcA).—The 
profile of this soil 15 like the representative profile 
described. 

This soil can be used intensively for crops. Yields are 
high if organic matter and fertilizer are added. No spe- 
cial praetices are required to control erosion. 

Crops on this soil respond well if a fertilizer high in 
phosphate and potash is added. Corn requires supple- 
mental applications of nitrogen for high yields, and 
legumes need lime. Apply i. lime and fertilizer ac- 
cording to the needs indicated by soil tests. (Capability 
unit I-1; woodland group 9) 

Riehwood silt loam, b to 6 percent slopes (RcB).—The 
surface layer and the subsoil of this soil are slightly thin- 
ner than those in the representative profile described. The 
slope of this soil is fairly short; therefore, runoff is not 
excessive. This soilis highly productive if it is well man- 
aged. Simple practices are needed to control erosion. 
(Capability unit ITe-1; woodland group 9) 


Riverwash 


Riverwash (Re) is a miscellaneous land type made up 
of loose sand and gravel deposited recently in stream 
channels or in intermittent di ainageways. Most of the 
areas are along the major streams. This land type is 
droughty and receives fresh deposits frequently. Con- 
sequently, the areas have little or no useful vegetation. 
This land type is not suited to agriculture, but it can be 
used for wildlife or for recreation. It also is not suited 
to trees. Therefore, it has not been placed in a woodland 
group. (Capability unit VIIIs-1) 


Rowley Series 


In this series are deep, silty, dark-colored soils that are 
somewhat poorly drained. These nearly level soils 
formed on low stream terraces. They are mainly in the 
eastern half of the county. 

A representative profile of Rowley silt loam in a cul- 
tivated field follows: 


0 to 12 inches, black, friable silt loam. 

12 to 16 inches, very dark gray, friable silt loam; many mot- 
tles of grayish brown and yellowish brown. ١ 

16 to 38 inches, grayish-brown, somewhat firm silty clay loam; 
many mottles of yellowish brown and brown. 

38 inches +, grayish-brown, massive, friable silty clay loam; 
many mottles of dark brown. 


The silty deposits in which. these soils formed are gen- 

erally 5 feet or more thick. In places these soils are un- 
derlain by layers of sand at a depth below 42 inches. 
_ These soils have moderately slow permeability. Runoff 
is slow, and in some areas these soils receive runoff from 
adjacent soils of uplands. These soils have high moisture- 
supplying capacity for plants. They are medion: acid to 
neutral. 

Rowley silt loam (Ro).—This is the only Rowley soil 
mapped in the county. It is in nearly level to slightly de- 
pressed areas. 

_ Tf this soil is drained and is well managed otherwise, 
it is highly productive. In most areas tile drains or deep 
ditches are required for adequate drainage. For the other 
areas, surface drains will provide adequate drainage for 
good yields. After this soil is drained, it can be cropped. 
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ing to the needs indicated by soil tests. 
IIe-1; woodland group 1) 

Seaton and Fayette silt loams, uplands, 6 to 12 per- 
cent slopes (SeC).—The profiles of these soils are similar 
to the representative profiles described for the Seaton and 
the Fayette series, but the slope is stronger. 

These soils are on the narrow tops and slopes of ridges. 
Many of the areas are small, and their shape and position 
make them poorly suited to farming. Most areas are in na- 
tive hardwoods. These soils need to be protected from 
erosion if they are used for cultivated crops. Areas in 
trees require protection from fire and grazing, as well as 
the other good management required to obtain high yields. 
(Capability unit 1116-1: woodland group 1) 

Seaton and Fayette silt loams, uplands, 6 to 12 per- 
cent slopes, moderately eroded (SeC2).— The surface 
layer of these soils is lighter colored and lower in organic 
matter than those in the representative profiles described 
for the Seaton and the Fayette series. In some places 
plowing hasturned up brownish, less friable material from 
the subsoil. 

In areas where the ridges ave fairly narrow, these soils 
generally cover (he entire ridgetop. On broad ridges 
the soils lie between less sloping soils on the top of the 
ridges and steeper soils along the edges of the ridges. 
The hazard of erosion 1s moderately severe. 

Most areas of these soils are cultivated. These soils 
are well suited to row crops, small grains, and hay if 
they are well managed. They need a cropping system 
and supporting practices that will prevent further ero- 
sion. These soils are generally productive. In places 
yields are low because the soils need organic matter and 
a complete fertilizer. Apply the fertilizer and add lime 
according to the needs indicated by soil tests. (Capa- 
bility unit ITIe-1; woodland group 1) 

Seaton and Fayette silt loams, uplands, 6 to 12 per- 
cent slopes, severely eroded (SeC3).—More than two- 
thirds of the original surface soil, and in places part of 
the subsoil, of these soils has been lost through erosion. 
Plowing has mixed material from the subsoi] with the re- 
maining surface sol. As a result, the present surface 
layer is lighter colored than that m the representative 
profiles described for the Senton and the Fayette series. 
Patches of brown material from the former subsoil ave 
exposed in more than two-thirds of the acreage. 

These soils are on ridge slopes. They generally lie below 
less sloping Seaton and Fayette soils and receive runoff 
from them. The runoff increases the hazard of erosion. 
These soils are not suited to intensive use for cultivated 
crops. Clean-tilled crops can be grown if a suitable crop- 
ping system is used and supporting practices are applied 
to control further erosion. Organic matter is needed, and 
lime and fertilizer are required. Apply the lime and fer- 
tilizer according to the needs indicated by soil tests. 
(Capability unit IIIe-1; woodland group 1) 

Seaton and Fayette silt loams, uplands, 12 to 20 per- 
cent slopes (SeD).—The profiles of these soils are like the 
representative profiles described for the Seaton and the 
Fayette series, but the slope is stronger. 

These soils are in small areas on ridge slopes. The shape 
or position of many areas make them poorly suited to 
farming. Therefore, most areas have remained. in hard- 
wood trees and are only slightly eroded. If these soils 
are used for crops, intensive practices are needed to con- 


(Capability unit 


They also have slightly less structural development in the 
subsoil and a few fragments of sandstone and limestone 
in the solum. Generally, the soils of the ridges have 
slopes between 2 and. 12 percent, and those of the valleys 
have slopes between 12 and 30 percent. 

The Seaton soils are similar to the Fayette soils, but 
they formed from coarser textured silt and have Jess 
clay in the subsoil. 

A representative profile of a Seaton silt loam, uplands, 
in a forested area follows: 

0 to 4 inches, black to very dark brown, friable silt loam. 

4 to 7 inches, dark grayish-brown, friable silt loam. 

1 to 15 inches, dark-brown, friable silt loam. 

15 to 31 inches, dark yellowish-brown to dark-brown, friable 
to somewhat firm silt loam. 

31 to 72 inches, dark-brown, friable silt loam. 

72 inches +, dolomitie limestone. 

In cultivated fields the surface layer is very dark gray- 
ish brown to dark grayish brown. In forested areas it 
is very dark grayish brown to black. 

The Seaton soils are high in moisture-supplying capac- 
ity and moderate in permeability. Runoff is medium on 
the gently sloping soils and rapid on the steep ones. 
These soils are generally strongly acid throughout the 
solum, unless they have been limed. 

In Pepin County the Seaton soils are mapped only in 
undifferentiated units with the Fayette soils. The soils 
can be used and managed in about the same way, and 
they respond in a similar way to management. ‘These 
soils do not occur in a consistent pattern, nor is the 
proportionate distribution the same in all areas. The 
soils occur in the same general areas in the uplands, 
however, as well as on valley slopes. 

The Seaton and Fayette soils are high in natural fer- 
tility. The steep areas are used mainly for forage crops 
and trees. The less steep areas are used for row crops. 
These soils occur throughout the county, but most areas 
are in the western part. ‘They are highly productive and 
are important to the economy of the county. 

Seaton and Fayette silt loams, uplands, 2 to 6 per- 
cent slopes (SeB).—The profiles of these soils are like the 
representative profiles described for the Seaton and the 
Fayette series. 

These soils are on the tops of broad, loess-covered ridges 
throughout the county. Much of the acreage is in culti- 
vated crops, but a fairly large acreage is in native hard- 
woods. If cultivated, areas of these soils are subject to 
erosion by runoff, even though the slope is mild. Fairly 
simple practices can be used, however, to control erosion. 

'These soils are highly productive if well managed. 
They are well suited to all the crops commonly grown in 
the county. (Capability unit IIe-1; woodland group 1) 

Seaton and Fayette silt loams, uplands, 2 to 6 per- 
cent slopes, moderately eroded (5e82).— The surface 
layer of these soils is slightly lighter colored and lower 
in organic matter than those in the representative pro- 
files described for the Seaton and the Fayette series. 

These soils are on broad, rounded ridgetops. Nearly 
all the areas are cultivated. Corn, small grains, and 
forage crops grow well on these soils. A suitable crop- 
ping system is required, and practices are needed to con- 
trol further erosion. In some places yields are limited 
because the soils lack organic matter and nitrogen. 
Yields are high, however, if a complete fertilizer and 
lime are added. Apply the fertilizer and lime accord- 
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grazing helps to control erosion and to increase yields. 
Where feasible, trees can be planted to help control ero- 
sion. Areas in trees require protection from fire and graz- 
ing, aswell as other good management. (Capability unit 
Vle-1; woodland group 2) 、 

Seaton and Fayette silt loams, uplands, 20 to 30 per- 
cent slopes, severely eroded (5eE3).— These soils have lost 
more than two-thirds of their original surface layer 
through erosion, and in places part of their subsoil is 
gone. Brown material from the former subsoil is exposed 
in a large acreage. 

Most areas of these solls are fairly small. They are on 
ridge slopes, where they receive runoft from less sloping 
Seaton and F'ayette soils on the ridgetops. Gullies form 
rapidly in these soils. In many places the gullies cause 
losses of crops and damage to crops on the more produc- 
tive soils below. 

Cultivated areas of these soils ought to be taken out of 
cultivation as soon as feasible to prevent further erosion. 
lf grasses and legumes are seeded for forage, lime and 
fertilizer are needed. Yields are fairly high. The forage 
crops can be harvested for hay if the slope is not too steep. 
Areas not used for hay are best suited to pasture. The pas- 
tures need to be managed with care to prevent, overgrazing. 
Trees planted on these soils require protection from fire 
and from grazing. (Capability unit VIIe-1; woodland 
group 2) 

Seaton and Fayette silt loams, valleys, 2 to 6 per- 
cent slopes (Sí8).—In most areas the upper part of the 
profiles of these soils contains a small amount of. grit. 
Otherwise, the profiles are similar to the representative 
profiles described for the Seaton and the F'ayette series. 
Most areas nre not eroded or are only slightly eroded, but 
a few small areas are moderately eroded. 

These soils are on valley slopes below areas of Steep 
stony and rocky land. The hazard of erosion is moderate. 
If these soils are well managed, they are suited to all the 
crops commonly grown in the county. Yields are high. 
A suitable cropping system is required, and fertilizer and 
organic matter are needed. If feasible, terracing, strip- 
cropping, and other practices should be used to prevent 
further water erosion. Crops on these soils respond well 
if a complete fertilizer is applied. In most places lime 
is needed for legumes. (Capability unit ITe-1; woodland 
group 1) 

Seaton and Fayette silt loams, valleys, 6 to 12 per- 
cent slopes (SfC)—Except for having grit in the surface 
layer and subsoil in places, the profiles of these soils are 
similar to the representative profiles described for the 
Seaton and the Fayette series. 

These soils are in small areas at the base of Steep stony 
and rocky land and in other steep areas. Many areas are 


. of a size or shape that make them difficult to farm, or 


they are in pasture. Most of the acreage, however, has 
remained in trees and is little eroded. The hazard of ero- 
sion is moderately severe. Fairly intensive practices are 
required to control erosion if these soils are cultivated. 
If erosion is controlled and this soil is otherwise well 
managed, areas that are feasible to cultivate are highly 
productive. Wooded areas require protection from fire 
and from grazing. (Capability unit IIIe-1; woodland 
group 1) 

Seaton and Fayette silt loams, valleys, 6 to 12 per- 
cent slopes, moderately eroded (SfC2)—The surface 


trol erosion. The wooded areas require protection from 
fire and grazing and need other good management to 
sustain yields. (Capability unit IVe-l; woodland 
group 2) 

Seaton and Fayette silt loams, uplands, 12 to 20 per- 
cent slopes, moderately eroded (SeD2).— The profiles of 
thése soils show the effects of erosion more then the repre- 
sentative profiles described for the Seaton and the Fayette 
series. Also, plowing has mixed material from the former 
subsoil with the remaining surface layer and made it 
lighter colored than the original one. 

These soils are in fairly large areas on ridge slopes. 
'They are below less sloping Seaton and Fayette soils and 
receive runoff from them. Strong slopes, rapid runoff, 
and the serious hazard of erosion limit the use of these 
soils for crops. These soils are better suited to grain and 
hay erops than to row crops. Nevertheless, a row crop 
can be grown for 1 year if hay is grown for 4 or more 
years in the cropping system. Supporting practices are 
also needed to control erosion. If these soils are planted 
to à mixture of grasses and legumes and then are renovated 
periodically, yields are fairly high. (Capability unit 
IVe-1; woodland group 2) 

Seaton and Fayette silt loams, uplands, 12 to 20 per- 
cent slopes, severely eroded (SeD3).—Nearly all of the 
surface layer of these soils, and in places part of the sub- 
soil, has been removed through erosion. The present sur- 
face layer consists mainly of brown material from the 
former subsoil. It is low in organic matter and in plant 
nutrients. 

These soils are on ridge slopes where they receive runoff 
from higher lying soils. They are better suited to forage 
crops or trees than to cultivated crops. In areas used for 
cultivated crops, special practices are needed to control 
erosion until some less intensive use can be applied. If 
these soils are used for pasture or hay crops, the areas need 
to be renovated before good yields can be made. To pre- 
vent further erosion, grazing should be controlled on reno- 
vated areas that are pastured. In places it is feasible to 
plant the areas to trees. The areas in trees require pro- 
tection from fire and grazing. (Capability unit VIe-1; 
woodland group 2) 

Seaton and Fayette silt loams, uplands, 20 to 30 
percent slopes (SeE).—The profiles of these soils are sim- 
ilar to the representative profiles described for the Seaton 
and the Fayette series, but the subsoil is thinner. 

These soils are on ridge slopes where they receive run- 
off from soils on the ridgetops. Most areas have remained 
in native hardwoods, and therefore, they have been pro- 
tected from erosion. It is best to keep these areas in trees 
or in renovated pasture, (Capability unit VIe-1; wood- 
land group 2) 


Seaton and Fayette silt loams, uplands, 20 to 30 per- 


cent slopes, moderately eroded (Set2).—' The surface 
layer of these soils is lighter colored and lower in organic 
matter than that in the representative profiles described 
for the Seaton and the Fayette series, Also, in places the 
subsoil is thinner. 

These soils are on ridge slopes. The hazard of erosion is 
severe. They are too steep for cultivated crops, but they 
are suited to hay or pasture if renovated. If these soils 
are planted to forage crops, moderate amounts of phos- 
phate and potash are needed. Apply lime and fertilizer 
according to the needs indicated by soil tests. Controlling 
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forage make high yields if the areas are renovated periodi- 
cally. (Capability unit IVe-1; woodland group 2) 

Seaton and Fayette silt loams, valleys, 20 to 30 per- 
cent slopes (SfE).—The profiles of these soils contain grit 
in places and have a slightly thinner subsoil than those in 
the representative profiles described for the Seaton and the 
Fayette series. A few small areas have a surface layer of 
fine sandy loam or loam. 

These soils have been protected from erosion by a cover 
of hardwoods. The steep slopes and runoff from higher 
lying areas make these soils subject to serious erosion. 
Therefore, the soils are better suited to forage crops or 
trees than to row crops. The areas in trees need protec- 
tion from fire and grazing, and the other good manage- 
ment required to obtain high yields. If these soils are 
used for forage crops, they should be seeded only when 
renovation is done. Careful management of grazing is 
needed to prevent erosion in pastures. (Capability unit 
VTe-1; woodland group 2) 

Seaton and Fayette silt loams, valleys, 20 to 30 per- 
cent slopes, moderately eroded ((StE2).—These soils have 
lost from one-third to two-thirds of their original surface 
layer through erosion. Plowing has mixed brown ma- 
terial from the former subsoil with the remaining surface 
soul. As a result, the present surface layer is lighter 
colored, less friable, and lower in organie matter than 
those in the representative profiles described for the Seaton 
and the Fayette series. 

The surface soil and subsoil contain grit in some places. 
A few small areas have a surface layer of sandy loam 
or loam. Also, in places there are a few fragments of 
sandstone or large stones on the surface or in the upper 
part of these soils. 

These soils are steep and are hard to cultivate. The 
hazard of erosion is serious, and careful management is 
needed to control further erosion. These soils are not 
suited to cultivated crops, but they are suited to permanent 

pasture or to trees. Areas in pasture require renovation 
or high yields. Controling grazing helps to control 
erosion and to increase the yields of forage crops. Areas 
that are in trees require protection from fire and. from 
grazing. (Capability unit VIe-1; woodland group 2) 

Seaton and Fayette silt loams, valleys, 20 to 30 per- 
cent slopes, severely eroded (SfE3).—'These soils have lost 
more than two-thirds of their origina] surface layer 
through erosion, and the brown subsoil is exposed in many 
places. Unlike the representative profiles described for 
the Seaton and Fayette series, the profiles of these soils 
contain varying amounts of grit in the surface layer and 
subsoil. 

Because these soils are steep and are easily eroded, it is 
best to keep them in trees or to use them for grazing. If 
they are pastured, care is needed to prevent overgrazing. 
Also, if feasible, the pasture should be renovated. Areas 
in trees need protection from fire and from grazing, and 
the other good management needed to improve yields. 
(Capability unit VIIe-1; woodland group 2) 


Sparta Series 


The Sparta series is made up of deep, dark-colored 
loamy fine sands and sands. These soils are excessively 
drained. They are on broad, sandy terraces along the 


layer of these soils is lighter colored and lower in organic 
matter than those in the representative profiles described 
for the Seaton and the Fayette series. Also, there 1s a 
small amount of grit throughout the profiles. 

These soils are-on valley slopes below Steep stony and 
rocky land and other steep areas. Nearly all the areas are 
cultivated. 

'These soils are well suited to most of the crops com- 
monly grown in the county if a suitable cropping system 
is used and if supporting practices are applied to control 
erosion. Fertilizer and organic matter are needed for high 
yields. Apply the fertilizer and lime according to the 
needs indicated by soil tests. (Capability unit IILe-1; 
woodland group 1y 

Seaton and Fayette silt loams, valleys, 12 to 20 per- 
cent slopes (SfD).—The profiles of these soils are similar 
to the representative profiles described for the Seaton and 
the Fayette series, but they have grit in the surface layer 
and subsoil. Also, in a few places, scattered stones or 
boulders are on the surface or in the profile. In some 
places a thin covering of fine sand, washed from the steep 
sandstone escarpments above, is on the surface. 

Most areas of these soils are in hardwoods. These soils 
are suited to cultivated crops, but intensive practices are 
needed to control runoff. The areas in trees require pro- 
tection from fire and grazing. (Capability unit IVe-1; 
woodland group 2) 

Seaton and Fayette silt loams, valleys, 12 to 20 per- 
cent slopes, moderately eroded (SfD2)—These soils have 
lost from one-third to two-thirds of their original surface 
layer through erosion. Plowing has mixed brown ma- 
terial from the former subsoil with the remaining surface 
soil. As a result, the present surface layer is lighter 
colored than those in the representative profiles described 
for the Seaton and the Fayette series. The profiles of 
these soils contain grit in ‘some places, In a few small 
areas, the surface layer is fine sandy loam or loam. 

The areas are on valley slopes below areas of Steep stony 
and rocky land. The steep slopes and severe hazard of 
erosion limit the use of these soils for crops. If these soils 
are not protected from runoff, gullies form quickly. 

These soils are better suited to forage crops than to row 
crops. Row crops can be grown, however, if intensive 
practices are applied to control erosion. If fertilizer is 
added, forage crops make fairly high yields. (Capability 
unit IVe-1; woodland group 2) 

Seaton and Fayette silt loams, valleys, 12 to 20 per- 
cent slopes, severely eroded (SíD3).--lhese soils have 
lost more than two-thirds of their original surface layer 
through erosion and in places part of their subsoil is gone. 
The present surface layer is brown and is low in organic 
matter. These soils have grit in their profiles in some 
places. In a few small areas, the surface layer is sandy 
loam or loam. 

Because these soils are strongly sloping and severely 
eroded, careful management is needed to control further 
erosion and to prevent gullies from forming. "These soils 
are better suited to forage crops than to row crops. If 
intensive practices are applied to control erosion and if the 
soils are otherwise well managed, row crops can be grown 
occasionally. The content of organic matter can be.in- 
creased by adding manure and returning crop residues to 
the soils. Crops on.these soils respond well if lime and 
fertilizer are applied. Grasses and legumes grown for 
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(SpC2).— The surface layer of this soil is thinner than that 
in the representative profile deseribed. As the result of 
wind and water erosion, the present surface layer is about 
8 to 10 inches thick. 

Most areas of this soil have been cultivated atsome time. 
Now, many areas are being planted to pine trees, and some 
areas are m pasture or are idle. The hazards of erosion 
and drought are severe. If this soil is protected from 
erosion and is otherwise well managed, forage crops for 
hay or pasture can be grown. Legumes, grasses, and other 
deep-rooted crops are the crops that are best suited. 
Yields are generally low, especially if rainfall is low or is 
poorly distributed. This soil is suited to pine trees, par- 
ticularly in areas where the soil cannot otherwise be pro- 
tected from erosion. (Capability unit VIs-1; woodland 
group 5) 

Sparta loamy fine sand, 12 to 20 percent slopes, 
eroded (SpD2).—The surface layer of this soil is thinner 
than that in the representative profile described. From 
one-third to more than two-thirds of the original surface 
layer has been removed by wind and water erosion. Ina 
small acreage the soil has retained most of its original 
surface layer. 

This soil. formerly was used for crops, but many areas 
are now in pasture or are being planted to pine trees. 
Some areas are idle. 

This soil is too steep and droughty for agriculture. It 
is best suited to pine trees. (Capability unit VIIs-1; 
woodland group 6) 

Sparta fine sand and Dune land (Sh).—This mapping 
unit is made up of areas of dark-colored Sparta fine sand 
and of areas of dune sand that have been blown into 
mounds by wind. The slope ranges from 6 to 20 percent. 
Most areas are stabilized and support thin stands of grass 
or scattered scrub oaks (fig. 9). There are still a few 
blowouts in the areas. Most of these have been planted 
to pines, but in some of them the sand is still being shifted 
by wind. 


These soils are too droughty for crops. Their use is 


limited to pie trees or other plants that withstand 
(Capability unit VIIs-1; woodland group 6) 


drought. 
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Figure 9.—Active blowouts in Sparta fine sand and Dune land; 
the beachgrass will spread and stabilize the dunes. 


Chippewa and Mississippi Rivers. In many places the 
soils are nearly level, but they are undulating to rolling 
where wind has blown the soil material into mounds. 

A representative profile of a Sparta loamy fine sand 
follows: 

0 to 24 inches, very dark brown, very friable loamy fine sand. 
24 to 38 inches, dark-brown, loose fine sand. 
88 inches ++, yellowish-brown, loose fine sand. 

The color of the surface layer is black in many places. 
In a few areas the lowest layer contains thin layers that 
are finer textured than the material described. 

These soils are rapid in permeability and low in mois- 
ture-supplying capacity. Consequently, they are 
droughty, especially during seasons when rainfall is lim- 
ited or is poorly distributed. Unless these soils have been 
limed, they are acid throughout the profile. These soils 
are low in natural fertility. They are subject to wind 
and water erosion. 

Sparta loamy fine sand, 2 to 6 percent slopes (SpB).— 
In some places this soil has lost as much as one-third of its 
original surface layer through wind and water erosion. 

Most of this soil is cultivated. If it is well managed, 
row crops, small grains, and hay can be grown. Yields 
are generally low because the natural fertility and mois- 
ture-supplying capacity are low. They are even lower 
during seasons when rainfall is below normal or is poorly 
distributed. This soil is better suited to crops that ma- 
ture early or that are deep rooted than it is to other crops. 
The areas need protection from wind erosion. Growing 
crops in strips and planting shelterbelts of trees and 
shrubs help to control wind erosion. (Capability unit 
IVs-1; woodland group 5) 

Sparta loamy, fine sand, 2 to 6 percent slopes (SpB).— 
The profile of this soil is like the representative profile 
described. In places as much as one-third of the original 
surface layer has been removed through wind and water 
erosion. 

Most of this soil is cultivated, but yields are generally 
low. This soil is better suited to crops that mature early 
or that are deep rooted than it is to other crops. Inten- 
sive management is required to control erosion and to 
maintain the necessary plant nutrients and organic matter. 
(Capability unit IVs-1; woodland group 5) 

Sparta loamy fine sand, 2 to 6 percent slopes, eroded 
(SpB2).— The surface layer of this soil is thinner than that 
in the representative profile described. 

This soil is suited to cultivated crops. Yields are limited 
by the low moisture-supplying capacity, sandy texture, 
and low fertility. This soil is likely to be blown about by 
wind. Special management is required to control erosion. 
(Capability unit IVs-1; woodland group 5) 

Sparta loamy fine sand, 6 to 12 percent slopes (SpC).— 
This soil has stronger slopes than the soil for which a 
profile was described, but its profile is similar to the 
representative profile. Most areas are in grass or trees 
and, therefore, are little eroded. This soil is droughty, 
low in natural fertility, and susceptible to erosion. As 
a result, it is poorly suited to continuous use for cultivated 
crops. (Capability unit VIs-1; woodland group 5) 

Sparta loamy fine sand, 6 to 12 percent slopes, eroded 


SOIL SURVEY SERIES 1958, NO. 29 


Toddville Series 


The Toddville series consists of dark-colored, deep, 
silty soils on terraces along streams. These soils are mod- 
erately well drained. They are nearly level to gently 
sloping. The soils formed under prairie in silty material 
that is generally 5 feet or more thick. In places sand is 
at a depth below 49 inches. 

A representative profile of a Toddville silt loam in a 
cultivated field follows: 

0 to 11 inches, very dark brown to black, very friable silt loam. 

11 to 18 inches, very dark brown to very dark gray, very 
friable silt loam. 

18 to 24 inches, dark grayish-brown, firm silt loam. 

24 to 35 inches, dark-brown, firm silty clay loam; many small 
mottles, 

35 inches -F, dark-brown, friable silt loam; many mottles. 

These soils are moderately permeable. They have high 
moisture-supplying capacity for plants and are high in 
natural fertility. They contain much organic matter. 
Runott is slow on the nearly level areas but medium on the 
gently sloping ones. These soils are neutral to slightly 
acid. 

Toddville silt loam, 0 to 2 percent slopes (ToA).—The 
profile of this soil is like the representative profile 
described. 

This soil is not subject to erosion and is easy to keep in 
good tilth. Tt can be farmed intensively and is.well suited 
to all the crops commonly grown in the county. Yields 
are high if fertilizer and organic matter areadded. Areas 
that have been cropped intensively for a long time need 
line for high yields of legumes. (Capability unit I-1; 
woodland group 9) 

Toddville silt loam, 2 to 6 percent slopes (ToB).—The 
surface layer of this soil is slightly thinner than that in 
the representative profile described. 

This soil has fairly short slopes, and runoff is not ex- 
cessive. It is well suited to row crops, small grains, and 
hay. It can be farmed fairly intensively if erosion is 
controlled and if it is otherwise well managed. (Capa- 
bility unit IIe-1; woodland group 9) 


Urne Series 


The Urne series is made up of shallow, light-colored fine 
sandy loams that are excessively drained. These soils 
formed in residuum weathered from fine-grained, glau- 
conitie sandstone, which gives them a greenish color. In 
some places, however, oxidized iron from this mineral 
makes the soils reddish. The Urne soils are on uplands, 
mainly within the eastern half of the county. The slope 
ranges from 2 to more than 45 percent. Most of the soils, 
however, are on the sides of steep ridges or on valley 
slopes and have slopes between 20 and 45 percent. The 
native vegetation was a forest of hard woods. 

These soils are near the Norden soils. They formed 
from similar materials, but they have a thinner solum than 
those soils. In places they are so intermixed with the 
Norden soils that it is impractical to map them separately. 
Therefore, they are mapped together as undifferentiated 
units. The Norden soils are described elsewhere in the 
report. 
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Steep Stony and Rocky Land 


Steep stony and rocky land (S!) is a miscellaneous land 
type made up of areas that have a slope of more than 
30 percent. It is on steep breaks below the upland ridges 
and consists of areas of mixed, shallow soils in which 
there are many outcrops of rock. A few areas of better 
soils of the uplands, too small to delineate separately on 
the map, aremapped with it. 

The soil materials in this land type are highly variable. 
They range in texture from sand to silt. In places the 
underlying bedrock is sandstone, and in other places it 
is limestone. On the north- and east-facing slopes, the 
soil materials are commonly deeper and more silty than 
the soil materials on the south- and west-facing slopes, and 
yields of timber are better there. 

The wooded areas in trees require protection from 
grazing. Leaves and other plant remains then accumulate 
on the surface and help to control runoff and flooding of 
the streams below. This land type furnishes a large part 
of the habitats for wildlife in the county. (Capability 
unit VIIs-1; woodland group 4) 


Terrace Escarpments 


These miscellaneous land types are made up of steep to 
very steep, long, narrow areas along the edges of stream 
terraces. The soil materials have a sandy or silty texture 
in the uppermost part. Depth to the underlying material 
and the kind of underlying material vary. ‘The areas are 
difficult to use and manage. Few of them are suited to 
cultivated crops. The soil materials are highly suscep- 
tible to serious gullying. 

Terrace escarpments, loamy (Tm) is made up of loams 
and silt loams that have slopes of 12 to 45 percent. It 
includes Medary, Richwood, Jackson, Bertrand, and Da- 
kota soils, all of which were too limited in extent or too 
variable to be mapped separately. 

The soils are moderate in moisture-supplying capacity 
and moderate in natural fertility. Because of their steep 
slopes, however, and severe hazard of erosion, they are 
not well suited to crops. Areas that are not too steep for 
cultivation.can be used for pasture by renovating them. 
The other areas should be kept in grass or trees. Most of 
the areas are now in pasture. (Capability unit VIIe-1; 
woodland group 2) 

Terrace escarpments, sandy (Tn) is made up of sandy 
soils that form narrow bands around the steep edges of 
stream terraces. It includes sandy Plainfield, Sparta, 
Hubbard, and Gotham soils that were too limited im ex- 
tent or too variable to be mapped separately. The slope 
ranges from 20 to 45 percent. 

These soils are low in moisture-holding capacity. They 
are susceptible to severe erosion and are not well suited 
to cultivated crops. The areas should be kept in perma- 
nent vegetation. They can be pastured, planted to trees, 
or used for wildlife. Some areas that are pastured can 
be improved for pasture, but care must be taken to prevent 
overgrazing. Yields of hardwoods are fairly low. Pine 
trees, however, grow well on these soils. Most areas are 
now in pasture. (Capability unit VIIs-1; woodland 
group 6) 
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&re not easily accessible and are in permanent pasture 
or trees, ‘The hazard of drought and erosion is moderately 
severe. Careful management is needed to control further 
erosion and the subsequent lowering of the moisture- 
supplying capacity. lf erosion is controlled, these soils 
can be used for cultivated crops. A cropping system is 
required that will increase the amount of organie matter. 
If fertilizer and lime are added where needed, moderate 
yields can be obtained. (Capability unit IlIs-1; wood- 
land group 3) ` 

Urne and Norden fine sandy loams, 6 to 12 percent 
slopes, moderately eroded (UnC2).—From one-third to 
two-thirds of the original surface layer of these soils has 
been removed through water erosion. In many places 
plowing has exposed material from the greenish under- 
lying sandstone. In a few places sandstone chips are scat- 
tered on the surface. The hazard of erosion is severe. 

These soils generally are on low ridges between dram- 
ageways, but a few areas are on higher lying ridge slopes. 
Most of the areas are in crops. These soils are suited to 
cultivated crops if a suitable cropping system is used and 
supporting practices are applied to control erosion. Crops 
on. these soils respond well if manure is added and if lime 
and a complete fertilizer are applied. Apply the lime 
and fertilizer according to the needs indicated by soil 
tests. . Because of the low moisture-supplying capacity, 
the crops are likely to be damaged by drought, especially 
if rainfall is low or is poorly distributed. (Capability 
unit IVe-3; woodland group 3 

Urne and Norden fine sandy loams, 6 to 12 percent 
slopes, severely eroded (UnC3).—More than two-thirds 
of the original surface layer of these soils has been re- 
moved through erosion. In most places the present sur- 
face layer consists mostly of greenish material from the 
underlying sandstone. Numerous sandstone fragments 
are on the surface. 

"These soils are on ridge slopes below less sloping soils. 
Most of the areas are used for hay or pasture. These soils 
are not suited to intensive use for cultivated crops. They 
should be kept in grasses or legumes. If suitable renovat- 
ing practices are applied, moderate yields of forage crops 
can be obtained. The pastures are likely to be damaged 
by drought in midsummer, but yields are good in spring 
and fall. (Capability unit VIe-2; woodland group 3) 

Urne and Norden fine sandy loams, 12 to 20 percent 
slopes (UnD)—These soils have a cover of grass and trees 
and are little eroded. They are better suited to pasture 
or trees than to cultivated crops. (Capability unit VIe-2; 
woodland group 4) 

Urne and Norden fine sandy loams, 12 to 20 percent 
slopes, moderately eroded (UnD2).—From one-third to 
two-thirds of the original surface layer of these soils has 
been removed through water erosion, The present sur- 
face layer in many areas is greenish because tillage has 
mixed material from the underlying sandstone with the 
remaining surface soil. A few sandstone chips are on the 
surface. 

These soils are on ridge and valley slopes, and most of 
the acreage is used for forage crops for hay and pasture. 
The forage crops should be reseeded only when the areas 
are renovated, and then as a means of conserving moisture 
and controlling erosion. Yields are fair if a good 
supply of plant nutrients is maintained. Yields are likely 
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A representative profile of an Urne fine sandy loam in 
an undisturbed field follows: 

0 to 6 inches, very dark grayish-brown, very friable fine sandy 
loam. 

6 to 11 inches, dark grayish-brown to very dark grayish- 
brown, very friable fine sandy loam; a few fragments of 
sandstone. 

11 to 24 inches, olive-brown, very friable very fine sandy loam ; 
many fragments of sandstone. 

24 inches ++, greenish sandstone. 

Depth to consolidated sandstone ranges from 9 to 4 
inches. In places the surface layer is olive or reddish 
brown. 

These soils have moderately rapid permeability. Gen- 
erally, the moisture-supplying capacity is low, but on the 
less sloping soils where the parent sandstone is weathered 
to a greater depth than described, the moisture-supplying 
capacity is slightly higher. Runoff is medium on the less 
sloping soils to rapid on the steep ones. The soils that 
have not been cultivated are nearly neutral. 

Urne fine sandy loam, 30 to 45 percent slopes (UfF).— 
The profile of this soil 15 like the representative profile 
described. Most areas have a cover of native hardwoods, 
and, therefore, they have a mat of leaf litter on the surface. 
The leaf litter protects the soil from erosion and helps 
absorb moisture. 

This soil should remain in timber, but good management 
is required to improve the stands. The trees yield timber 
and provide protection for the watershed. This soil also 
provides habitats for wildlife. (Capability unit VIIe-1; 
woodland group 4) 

Urne fine sandy loam, 30 to 45 percent slopes, mod- 
erately eroded (UfF2)—The surface layer of this soil is 
slightly thinner than that in the representative profile 
described. Greenish sandstone is exposed in places. 

Most of this soil is in bluegrass or is reverting to trees. 
Careful management is required to control grazing and to 
prevent further erosion. This soil should be planted to 
trees, if feasible, or managed so that trees will regenerate 
naturally. This soil also is suitable for wildlife areas. 
(Capability unit VIIe-1; woodland group 4) 

Une fine sandy loam, 30 to 45 percent slopes, se- 
verely eroded (UfF3)—The surface layer of this soil is 
thinner than that in the representative profile described. 
More than two-thirds of the original surface layer has 
been removed through erosion. Greenish sandstone and 
consolidated bedrock are exposed in large areas. Some 
areas have numerous shallow gullies. 

Most areas of this soil have a cover of bluegrass, but 
some areas are in brush and are reverting to trees, The 
areas in pasture require careful control of grazing. Yields 
are fairly low. This soil should be planted to trees, if 
feasible, or managed so that trees will regenerate naturally. 
This soil is also suitable for wildlife areas. (Capability 
unit, VIIe-1; woodland group 4) 

Urne and Norden fine sandy loams, 2 to 6 percent 
slopes, moderately eroded (UnB2).— This mapping unit 
is in small areas on narrow ridgetops. In mosí places the 
soils have lost from one-third to two-thirds of their orig- 
inal surface layer through water erosion. Plowing has 
exposed greenish material from the parent sandstone-in 
some places. A few areas that are not eroded or that are 
only slightly eroded are included with these soils. 

Áreas of these soils are mainly in crops, but some areas 
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silty material has washed onto the areas from adjacent up- 
lands and terraces. Generally, the Wallkill soils form a 
fringe or margin between broad areas of peat and muck 
on bottom lands and areas on stream terraces or uplands. 
The native vegetation was mainly grasses, sedges, and 
cattails. These soils are in the eastern half of the county. 

The mineral deposits are approximately 18 inches thick 
near the areas of peat and muck. In the areas next to up- 
lands or along stream terraces, they are as much as 49 
inches thick. 

A representative profile of Wallkill silt loam follows: 

0 to 9 inches, dark-gray, very friable silt loam; many mottles 
of yellow, gray, and red. 

9 to 22 inches, dark-gray to gray, very friable silt loam; many 
mottles of yellow, gray, and red. 

22 inches +, black mucky peat; contains a few fragments of 
wood, 

The permeability of the overlying siliy material is 
moderately slow, but the permeability of the underlying 
peat and muck is moderately rapid to rapid. Because 
these soils are in low areas, the water table remains close 
to the surface most of the year. The Wallkill soils are 
also subject to frequent flooding and receive additional 
silty deposits during the floods. These soils are nearly 
neutral, 

Wallkill silt loam (Wa).—This is the only Wallkill soil 
mapped in the county. Its profile is like the representa- 
tive profile described. 

This soil needs drainage, and in some places it needs 
protection from overflow before it can be farmed. If 
this soil is adequately drained and fertilizer is added, 
it can be cropped intensively. The areas that are not 
drained are best suited to pasture. (Capability unit IIw- 
2; woodland group 10) 


Watseka Series 


The soils in the Watseka series are deep and dark 
colored. They are moderately well drained or somewhat 
poorly drained. These level to undulating soils are on 
sandy stream terraces in the eastern half of the county. 
They occupy low places on terraces next to marshes and 
streams. ‘The original vegetation was tall prairie grasses. 

A representative profile of Watseka loamy fine sand 
follows: 

0 to 11 inches, black, friable loamy fine sand. 

11 to 18 inches, very dark gray, very friable loamy fine sand. 

18 to 24 inches, brown, loose sand; common mottles of yellow 
and brown. 

24 inches +, light brownish-gray, moist sand. 

The position and intensity of the mottling in these soils 
vary. In places the soil is less mottled than described 
and is better drained. 

These soils have rapid permeability. The water table 
fluctuates from a depth of about 3 feet in spring or dur- 
ing wet seasons to a depth of 5 feet or more in midsummer 
or during seasons when rainfall is low. Unless these 
soils have been limed, they are medium acid to strongly 
acid. "They are moderately low in natural fertility. 

Watseka loamy fine sand (Wf).—This is the only Wat- 
seka soil mapped in the county. Its profile is like the rep- 
resentative profile described. 

This soil is suited to most crops commonly grown in 
the county. Generally, the supply of moisture for crops 
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to be low, however, if rainfall is low or is poorly dis- 
tributed. Mrs en unit VIe-9; woodland group 4) 

Urne and Norden fine sandy loams, 12 to 20 percent 
slopes, severely eroded (UnD3).—More than two-thirds of 
the original surface layer of these soils has been lost 
through erosion. ‘The present surface layer consists 
mainly of sandstone fragments and greenish material 
from the underlying sandstone. 

These soils are on ridge and valley slopes. Because 
much of the original organic matter is gone, the infiltra- 
tion rate and moisture-supplying capacity have been 
lowered. As a result, yields are lower than on the less 
eroded Urne and Norden fine sandy loams. The hazard 
of accelerated erosion is a serious problem. 

Some areas of these soils are used for orops. Because 
of the poor tilth and the hazard of erosion, however, many 
areas are used for hay-and pasture. Areas of these soils 
that are not already in forage crops, trees, or other perma- 
nent vegetation should be seeded to pasture or hay crops 
or planted to trees. Grazing needs to be controlled in pas- 
tured areas. The areas in trees need protection from fire 
and from grazing. (Capability unit VIIe-1; woodland 
group 4) 

Urne and Norden fine sandy loams, 20 to 30 percent 
slopes (UnE].—These soils have a cover of native trees and 
are little eroded. They should be kept in trees. Good 
management is needed to improve the stands. (Capability 
unit VIIe-1; woodland group 4) 

Urne and Norden fine sandy loams, 20 to 30 percent 
slopes, moderately eroded (Unt2).—From one-third to 
two-thirds of the original surface layer of these soils has 
been removed through erosion. Plowing has mixed sandy 
material from the underlying sandstone with the remain- 
ing original surface soil. There are sandstone chips in the 
surface layer and throughout the profile. 

'These soils are used chiefly for hay crops and pasture. 
Because they are shallow to sandstone, careful manage- 
ment 1s required to control further erosion, Forage crops 
should be reseeded when pastures are renovated. Grazing 
needs to be managed carefully. Areas that are not kept 
in sod-forming crops should be planted to trees. (Capa- 
bility unit VIIe-1; woodland group 4) 

Urne and Norden fine sandy loams, 20 to 30 percent 
slopes, severely eroded (UnE3)—Because of erosion, most 
of the present surface layer of these soils now consists of 
greenish material from the underlying sandstone. More 
than two-thirds of the original, friable surface layer has 
been lost through erosion. 

These soils are used mainly for pasture. Many of the 
areas have been renovated and reseeded to a mixture of 
legumes and grasses. In areas where pasture ig plentiful, 
the forage crop is cut for hay. Forage crops should be 
reseeded when pastures are renovated. Because of the 
rapid runoff Und low moisture-supplying capacity, crops 
on these soils are likely to be damaged by drought. The 
areas that are not kept in sod-forming crops should be 
planted to trees. (Capability unit VIIe-1; woodland 
group 4) 


Wallkill Series 


In the Wallkill series are poorly drained soils of bot- 
tom lands. These soils formed in light-colored, recent, 
silty, alluvial material that overlies peat or muck, The 
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deeper soils. (Capability unit IIe-2; woodland group 9) 

Waukegan silt loam, 2 to 6 percent slopes, moder- 
ately eroded (WkB2).—The surface layer of this soil is 
thinner and lighter colored than that in the representative 
profile described. Also, in many places depth to the un- 
derlying sand is less. 

This soil is subject to moderate erosion. Practices are 
needed to control further erosion and the resultant lower- 
ing of the moisture-supplying capacity. This soil is well 
suited to row crops, small grains, and hay. Yields are 
high if fertilizer and organic matter are added. In places 
crops are damaged slightly by drought in midsummer. 
(Capability unit IIe-2; woodland group 9) 

Waukegan silt loam, 6 to 12 percent slopes, mod- 
erately eroded (WkC2).—The surface layer of this soil 
is slightly thinner and more brownish than that in tho 
representative profile described. Also, in places depth to 
the underlying sand is slightly less. From one-third to 
two-thirds of the original surface layer has been lost 
through erosion. 

Most of this soil is in small acreages on breaks along 
draws or along the edges of terraces. The hazard of ero- 
sion is moderately severe. If this soil is protected from 
erosion, it is well suited to the crops commonly grown in 
the county. Yields are moderately high if organic matter 
and fertilizer are added. Because this soil is shallower to 
sand and retains less water, crops on it are more likely to 
be damaged by drought than on the less sloping Waukegan 
soils, (Capability unit ILIe-3; woodland group 9) 


Zwingle Series 


The Zwingle series consists of deep, light-colored, silty 
soils that are somewhat poorly drained. "These nearly 
level soils are on high stream terraces. The upper 12 to 
94. inches of these soils formed in silty materials laid down 
by wind. Below this depth, the soils formed in silt and 
clay deposited by slack water. The native vegetation was 
a water-tolerant forest. All of these soils are within Hicks 
Valley in Pepin Township. 

A representative profile of Zwingle silt loam in a culti- 
vated field follows: 

0 to 8 inches, very dark gray to dark gray, friable silt loam. 

8 to 10 inches, dark-gray, friable silt loam. 

10 to 12 inches, brown, friable silt loam; mottles of yellow, 
gray, and brown. 

12 to 18 inches, grayish-brown silty clay loam; hard when 
dry, and plastie when wet; mottles of brown and reddish 
brown. 

18 to 38 inches, reddish-brown to brown silty clay ; hard when 
dry, and plastie when wet; mottles of dark brown and gray- 
ish ‘brown. 

88 to 38 inches, grayish-brown silty clay loam; hard when 
dry, and plastic when wet; mottles of dark brown. 

38 inches +, grayish-brown silt; slightly hard when dry, and 
slightly plastic when wet. : 

The material that underlies these soils ranges from silt 
to clay. In places it contains thin layers of fine sand. 

These soils have moderately slow permeability. Runoff 
is slow, but the moisture-supplying capacity for plants is 
high. Unless they have been limed, these soils are slightly 
acid. 

Zwingle silt loam (Zg).—The profile of this soil 1s like 
the representative profile described. This soil has slow 
surface and internal drainage and should be drained for 
best yields. If it is adequately drained, this soil can be 
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is adequate in the early part of the growing season, but 
crops may be damaged by drought in midsummer. 
Therefore, this soil is better suited to early maturing or 
deep-rooted crops than it is to other crops. If an ade- 
quate supply of plant nutrients and organic matter is 
maintained, yields are moderate. This soil is subject to 
wind erosion when it is dry and its surface 18 not pro- 
tected. (Capability unit IVs-1; woodland group 5) 


Waukegan Series 


The Waukegan series is made up of moderately deep, 
silty soils that are well drained. These soils are underlain 
by sand at a depth between 20 and 49 inches. They are 
nearly level to gently undulating and are on stream ter- 
races, Originally, the vegetation was prairie grasses. 

A representative profile of a Waukegan silt loam in & 
cultivated field follows: 

0 to 8 inches, very dark gray to black, very friable silt loam. 

8 to 14 inches, dark-brown, friable silt loam. 

14 to 24 inches, dark yellowish-brown, friable Silt loam, 

24 to 82 inches, dark yellowish-brown loam. 

32 to 86 inches +, dark-brown fine sand; has lenses of finer 
textured materials. 

In some eroded fields the color of the surface layer is 
very dark grayish brown. In places these soils contain 
enough fine sand to have a somewhat gritty silt loam 
texture. 

The Waukegan soils have moderate permeability in the 
solum but rapid permeability in the underlying sandy ma- 
terial. Their moisture-supplying capacity is moderate 
to high. Natural fertility is high. (ror on these soils 
respond well if limo and fertilizer are applied. "These 
soils are naturally slightly acid to medium acid and orig- 
inally contained a large amount of organic matter. In- 
tensive farming has lowered the content of organic matter. 
Nevertheless, these soils still contain more organic matter 
than similar soils formed under timber. The root zone 
extends to the underlying sandy material. ‘These soils 
are slightly droughty to moderately droughty. Conse- 
quently, their productivity is somewhat limited. 

Waukegan silt loam, 0 to 2 percent slopes (WkA).— 
In most places the profile of this soil is like the repre- 
sentative profile described. In some areas, however, it 
is slightly thicker, and the silt loam or loam subsoil ex- 
tends to a depth of as much as 42 inches. 

This soil is slightly eroded or is not eroded, and no 
special practices are needed to control erosion. If fer- 
tilizer and organic matter are added, this soil can be used 
fairly intensively for clean-tilled crops. During pro- 
longed periods of dry weather, however, crops on this 
soil are damaged from lack of water sooner than crops on 
deeper soils. (Capability unit IIs-1; woodland group 9) 

Waukegan silt loam, 2 to 6 percent slopes (WkB).— 
The profile of this soil is similar to the representative 
profile deseribed. This soil is only slightly eroded. Run- 
off is not excessive, but some practices are needed to con- 
trol erosion. In some areas erosion can be controlled 
if a suitable cropping system is used. In other areas 
terracing or striperopping is also needed. If erosion is 
controlled and if the soil is otherwise well managed, this 
soil ean be farmed fairly intensively. Yields are gen- 
erally high. If rainfall is low or is poorly distributed, 
however, crops are damaged by drought sooner than on 
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ganisms, is modified by the characteristics of the soil and 
by relief. Relief, in turn, strongly influences drainage, 
aeration, runoff, erosion, and exposure of the surface of 
the soil to sun and wind. 


Parent material 


The parent material of the soils in Pepin County con- 
sists mainly of (1) materiul derived from the weathering 
of rocks in place, (2) glacial till, and (3) material trans- 
ported by wind, water, or gravity and laid down as uncon- 
solidated deposits of sand, silt, and clay. In addition, 
the parent material of a few soils is organic matter. These 
differences in parent material are important in the kinds 
of soils that occur in the county ; therefore, it is helpful to 
know something of the geology of the county. 

Most of this county has been glaciated. Only a fairly 
small area in. the eastern part of the county is m the un- 
glaciated, or Driftless Area. Remnants of glacial till, 
however, occur only in the western uplands, and they are 
covered by a moderately deep or deep mantle of loess. 

The parent material derived through the weathering of 
rocks in place consists of material weathered from forma- 
tions of limestone, sandstone, and shale. Because the 
underlying material was weathered from various forma- 
tions of rocks as well as glacial till, and because this ma- 
terial differs greatly in chemical and mineralogical com- 
position, the soils formed in it also differ in characteristics. 
For example, some parent rocks are coarse textured. The 
soils formed in material weathered from these rocks are 
coarse textured, Other parent rocks are fine textured, and 
the soils formed in material weathered from them are fine 
textured. The relationship of some of the principal soil 
series in Pepin County to the underlying material is shown 
in figure 10. 

The rocks from which the parent material of some of 
the soils was derived consist of Prairie du Chien dolomite 
of the Ordovician period and of Trempealeau, Franconia, 
and Dresbach sandstone of the Upper Cambrian period. 
The Prairie du Chien dolomite may once have been a con- 
tinuous surface formation. As a result of erosion, how- 
ever, the limestone has been dissected deeply and has worn 
away. Now, there is only a remnant, of this capping of 
limestone on the higher hills and ridges west of the Eau 
Galle and Chippewa Rivers and. in two smaller areas south 
of Durand and in the central part. of Albany Township. 

Material weathered from sandstone of the Dresbach and 
Trempealeau formations was the parent material of the 
Hixton and Boone soils, the largest areas of which are 
in the uplands in Albany and Lima Townships in the east- 
ern part of the county. The Norden and Urne soils, char- 
acterized primarily by the greenish hue in the lower part 
of the profile, formed principally in material weathered 
from thin-bedded Franconia sandstone that contained 
glauconite. These soils are in large areas, which are also 
in the uplands in the eastern part of the county. 

Of the materials transported by wind, water, or gravity, 
loess has been the most important in the formation of the 
soils of the county. Loess, thought to be of Peorian age 
(4), covers more than 50 percent of the county. It is 
wholly or in part the parent materia! of most of the soils 
in the uplands west of the Hau Galle and Chippewa Rivers 
and in smaller areas south of Durand and in the southeast- 
ern part of the county. The loess ranges in thickness from 
a few inches to as much as several feet. It generally is 
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cropped fairly intensively. A good supply of organic 
matter is needed to maintain good tilth, and the soil should 
not be tilled if it is excessively wet. Tf fertilizer is added 
and the soil is otherwise well managed, yields are high. 
(Capability unit ITw-1 ; woodland group 8) 


Zwingle Series, Poorly Drained Variant 


The soils of this variant from the normal Zwingle series 
are deep, level, dark colored, and very poorly drained. 
These variants formed in silty and clayey materials on 
high stream terraces. They are in flat or slightly depressed 
areas. All the areas are within Hicks Valley in Pepin 
Township. 

A representative profile of Zwingle silt loam, poorly 
drained variant, in a cultivated field follows : 

0 to 15 inches, black to very dark gray, friable silt loam, 

15 to 42 inches, reddish-gray and grayish-brown silty clay 
lonm; firm when moist, and sticky when wet. 

42 inches +, layers of grayish-brown silt loam, silty clay loam, 
and silty clay; hard when dry, and sticky when wet. 

These soils have slow permeability, and surface drainage 
is slow. "Water moves slowly down through these soils. 
Unless additional drainage is provided, these soils seldom 
dry out enough for the areas to be tilled. In undrained 
areas the penetration of roots below a depth of 2 feet is 
somewhat restricted. These soils have high moisture- 
supplying capacity for plants. The surface layer is 
naturally nearly neutral, and the underlying soil materials, 
ata depth of 8 feet, are moderately alkaline. 

Zwingle silt loam, poorly drained variant (Zw).—This 
is the only variant from the Zwingle series mapped in the 
county. Its profile is like the representative profile de- 
scribed. 

If drainage is improved and if this soil is otherwise 
well managed, it can be farmed fairly intensively. Yields 
are high if fertilizer is added. The structure of the sur- 
face layer will be damaged and this soil will be difficult 
to work if it is tilled when it is wet. (Capability unit 
ILw-1; woodland group 8) 


Formation, Morphology, and 
Classification of Soils* 


In this section are discussed the factors that affect the 
formation, morphology, and composition of the soils of 
Pepin County, and also the classification of the soils into 
higher categories. Following this discussion, each soil 
series in the county is described and a soil profile typical 
of that series is given. 


Factors of Soil Formation 


Soil is formed by weathering and other processes that 
act on the parent material. The characteristics of the soil 
at any given point depend upon (1) parent material, (2) 
climate, (3) living organisms, (4) relief, and (5) time, 
or age. 

Climate and living organisms are the active forces of soil 
formation. Climate, and its effect on soils and living or- 


“By Paur H. CARROLL, soil scientist, Soil Conservation Service. 
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sandstone 
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Figure 10.—Some of the principal soil series and their underlying material. 


soils on benches. Fairly extensive areas of these terraces 
are along the Arkansaw and Plum Creeks in the western 
part of the county. 

Many of the older terraces have received no fresh de- 
posits for centuries. In contrast, some of the more recent 
terraces, at lower elevations, are still receiving deposits 
of material when streams overflow. These more recent 
terraces are in the areas adjoining the Mississippi and 
Chippewa Rivers. They are generally north of the towns 
of Pepin and Durand ‘and along Bear, Fall, Duscham, 
and Rock Creeks 1n the eastern part of the county. On: 
these more recent, lower lying terraces are the Dakota, 
Meridian, and Burkhardt soils. Also on these lower lying 
terraces are soils of the Sparta and Plainfield series, 
which are classified as Regosols. 

The dominant areas of soils formed in alluvium are 
along the Chippewa River in the vicinity of Pepin and 
Durand and along Bear Creek in the southern part of 
Lima Township. These soils are mainly those of the 
Arenzville, Orion, and Ettrick series. In addition to the 
areas where soils have formed in colluvium or alluvium, 
there is a broad area of low bottom lands where the 
parent material consists primarily of sedges and grasses 
In various stages of decomposition. In this area organic 
soils, or peats and mucks, have formed. 


Climate 


Climate affects the soils, both directly and indirectly, 
and is an important factor of their formation. Climate 
expresses itself through the moisture (precipitation) and 
heat energy (temperature) it contributes to an environ- 
ment. 

The most important effect climate has on the forma- 
tion of soils is the weathering of rocks and the altering of 
parent materials. The indirect effects, however, are often 
of equal or even greater importance than the direct effects. 
For example, as an indirect effect, the content of clay 


thickest on the level or nearly level parts of uplands, where 
it ranges in thickness from 30 to 100 inches. The Fayette, 
Senton, and Downs soils formed in this thick layer of loess. 
Where the mantle of loess is moderately thick to thick and 
is underlain by, till, the Otterholt and Almena soils 
predominate. 

Peripheral to the areas of soils formed in deep loess, 
and in most places adjacent to the marginal breaks of Steep 
stony and rocky land are the soils of the Gale and Dubuque 
series. The soils of these two series formed in a moderate- 
ly thick layer of loess—the Gale soils in loess that overlies 
sandstone, and the Dubuque in loess that overlies lime- 
stone. Material weathered from sandstone also forms 
part of the profile of the Gale soils. On the other 
hand, the Dubuque soils have in their profile a well-defined 
horizon of material weathered from limestone. Beyond 
the outer boundaries of the Gale and Dubuque soils, the 
loess thins out on the steeper slopes and in areas along 
streams where accelerated erosion has been active. In 
these areas the Urne soils, which are classified as Lithosols, 
predominate. 

Although in this county loess has been the most impor- 
tant of the materials transported by wind, water, or grav- 
ity, a few of the soils formed in collnvium and alluvium. 
The soils on stream terraces and on flood plains of the 
present streams and rivers were formed in material de- 
posited originally as local alluvium washed from the up- 
lands or as glaciofluvial material washed from adjacent 
areas of glacial drift. 

Where streams built a succession of terraces in the 
valleys, the higher terraces represent earlier deposits of 
alluvium, and the lower terraces, the later ones. The age 
of the various terraces has been obseured, however, by the 
layers of loess that cover the older materials, Among the 
soils that are on these loess-covered alluvial terraces are 
the soils of the Bertrand, Curran, Jackson, Richwood, 
Rowley, Toddville, and Waukegan series and the Downs 


SOIL SURVEY SERIES 1958, NO. 29 


In areas where the vegetation was a mixture of trees and 
grasses, the characteristics of the soils are intermediate 
between those of the Gray-Brown Podzolie soils aud of 
the Brunizems. 

In areas that have been cultivated, man has been re- 
sponsible for extensive changes in the soils. These 
changes include (1) altering the pH and fertility of acid 
soils “by liming; (2) perpetuating grass by burning over 
areas that are normally wooded; (3) using improper 
cropping and tillage practices and thus causing loss of 
organic matter; and (4) removing the cover of plants on 
terraces and uplands and thus causing accelerated erosion. 

Man has also changed the soils in many areas by 
changing the kind of vegetation growing on them. For 
example, he may have kept one field in permanent pasture 
and have used another for row crops. Eventually, even 
though the soils in the two fields were originally similar in 
fertility, in organic matter, or in other characteristics, 
their characteristics change because of the differences in 
the kinds of plants growing on them. Through repeated 
clearing of the woodlands, cultivating of the soils, intro- 
ducing of new plant species, building of structures to con- 
tro] water, and improving of natural drainage, man con- 
tinues to influence the kind of soils that form in the county 
and their rate of development. 

The Arenzville soils are examples of soils formed as the 
result of changes made by man. In many places these 
soils formed as the result of recent erosion 1n areas where 
the cover of plants was removed by man. Soil materials 
were washed from the silty soils on uplands and terraces, 
where the vegetation had been removed, and they were 
deposited over areas of wet, dark-colored alluvium on the 
flood plains of streams. The Arenzville soils formed in 
such transported materials that were deposited over older 
alluvium. 


Relief 


Relief influences the formation of soils by controlling 
drainage, runoff, and erosion. Differences in elevation or 
inequalities of the land surface in Pepin County are closely 
related to differences in drainage, to differences in the 
thickness of the A horizon and in content of organic 
matter, to differences in the thickness of the solum, and to 
differences in the degree of horizon differentiation. 

Drainage characteristics are generally reflected in the 
color of the soil and in the degree and kind of mottling or 
gleying in the soil profile. Of the well-drained soils, the 
Fayette, Seaton, Downs, Dubuque, Norden, Gale, and Hix- 
ton soils are all on gently undulating to rolling uplands, 
and the Bertrand, Meridian, Dakota, Richwood, and 
Waukegan soils are on gently undulating to rolling ter- 
races along streams. All of these soils are mottled in 
about the same way. All are free of mottling in the A 
and B horizons, but may be mottled in places in the C 
horizon or at a depth below several feet. 

In contrast to the well drained soils, the moderately 
well drained Jackson and Toddville soils, on nearly level 
to gently sloping terraces along streams, have mottles in 
the lower part of the B horizon and in the C horizon. 
The somewhat poorly drained Curran soils are Gray- 
Brown Podzolie soils, and the somewhat poorly drained 
Rowley soils are Brunizems, but inasmuch as they have 
some gleying immediately below the Al horizon, both 
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tends to increase in the soils as the amount of precipita- 
tion increases and as the temperature rises. 

Climate also influences the formation of soils through 
its effect on living organisms, for which it supplies energy 
and a suitable environment. This is of special significance 
because organisms affect the fertility of the soils and the 
amount of organic matter that accumulates in them. In 
Pepin County tho effect of climate, through its effect on 
living organisms, is shown in the Lindstrom soils, which 
are classified as Brunizem (Prairie) soils, and the Sparta 
soils, which are intergrading toward the Brunizem great 
soil group. 

The formation of soils on extensive land areas, such as 
continents, is affected by general, or macroclimatic, con- 
ditions. In smaller areas, such as a county, however, 
variations in climate are more limited, and, as a result, 
the effect of climate on the formation of soils is more 
restricted. On the steep slopes im many parts of the 
county, more of the moisture from rainfall is lost through 
runoff than in areas where slopes are gentle. Therefore, 
in the steep areas, less water penetrates the soils to 
furnish moisture for plant growth, to support microbio- 
logical activity, and to cause rocks to weather and disinte- 
grate. Asa result, in the steep areas, biological, physical, 
and chemical agents of weathering are suppressed and tho 
formation of soils is slowed. 

On slopes facing south or west, the soils are warmed and 
dried by sun and wind more than the soils facing north 
or east. On slopes that face north or east, more moisture 
is retained and the temperature is somewhat cooler. Con- 
sequently, there is generally a denser growth of trees on 
the north- and east-facing slopes. On the warmer, less 
humid, south- and west-facing slopes, there is more grass, 
but the stands of trees are sparser. 


Living organisms 


Plants have been the principal living organism influ- 
encing the formation of soils in this county, but bacteria, 
fungi, earthworms, rodents, and man have also been im- 
portant. Two of the chief functions of plant and animal 
life are to furnish organic matter and to bring plant 
nutrients from the lower part of the solum to the upper 
layers. 

In this county the native vegetation.on the uplands was 
dominantly a heavy growth of hardwoods and conifers. 
A mixture of trees and grasses grew on the benches and 
valley slopes. An example of the influence of the vegeta- 
tion on the characteristics of the soils can be seen in the 
contrast between the dark-colored Brunizem (Prairie) 
soils that formed under grass and the lighter colored 
Gray-Brown Podzolie soils that formed under trees. 
Even though the soils of both great soil groups may have 
formed in the same kind of parent material, the presence 
of trees as the dominant vegetation in some areas, and of 
grass in others, has caused Gray-Brown Podzolie or 
Brunizem soils to form. 

The greater amount of organic matter in the Brunizem 
soils, formed under grass, as compared to that in soils 
formed under trees, is ascribed partly to the fact that 
soils formed under trees are generally more acid than 
soils formed under grass. This is because the relatively 
nonacid organic matter of grasslands is more stable than 
the more soluble, acid organic matter in soils formed under 
trees (8). 
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time, these soils will go through successive stages of devel- 
opment from immaturity, to maturity, and to old age. 

Generally, a soil is said to be mature when it acquires 
well-developed profile characteristics and when it is nearly 
in equilibrium with its present environment. Not all soil 
components, however, mature at the same rate. Also, 
there is no reliable method for determining accurately 
when a soil is mature, or in equilibrium with its 
environment. 

The ages of the original soils on the high terraces along 
streams m the county are difficult to determine. This is 
because the material of various ages in the terraces has 
been covered by a mantle of loess, which conceals the ages 
of the underlying material. The older alluvium under- 
lying the loess-covered stream terraces is called old allu- 
vium to distinguish it from alluvium deposited recently 
on the lower lying terraces. Among the silty soils formed 
in loess overlying the older alluvium on terraces are the 
Bertrand, Curran, Jackson, Richwood, Rowley, and Todd- 
ville soils. Among the soils on the lower lying terraces 
where sandy deposits have been left more recently are the 
Sparta and Plainfield soils, in which genetic horizons are 
only weakly developed. 


Morphology and Composition of Soils 


Soil morphology in Pepin County generally is expressed 
in prominent horizons. In some of the soils, however, the 
solum is weakly developed and the horizons are faint or 
indistinct. For example, soils formed in medium- to fine- 
textured materials on well-drained, gently sloping uplands 
generally show distinct differentiation of horizons. The 
Fayette and Seaton soils are some of these. In contrast, 
the Plainfield soils, formed in recent, sandy alluvium, and 
the Boone soils, formed in residuum from Dresbach sand- 
stone, have faint horizons or none. 

The differentiation of horizons in soils of the county is 
the result of one or more of the following processes: 
(1) Accumulation of organic matter, (2) leaching of car- 
bonates and salts, (8) removal and subsequent accumula- 
tion of silicate clay minerals, and (4) reduction and 
transfer of iron. 

Some organic matter has accumulated in the uppermost 
layer of all but a few soils in Pepin County to form an 
Al horizon. Much of that organic matter is in the form 
of humus. The quantities are small in some soils but 
fairly large in others. Soils such as Plainfield loamy 
fine sand have faint and thin A1 horizons, low in organic 
matter at best. Other soils, such as those of the Sparta, 
Richwood, and Waukegan series, have thick A1 horizons, 
and in their natural state are fairly high in organic matter. 

Leaching of carbonates and salts has occurred in almost 
all the soils of the county, although it has been of limited 
importance in horizon differentiation. The effects of 
leaching have been indirect, in that the leaching permitted 
the subsequent translocation of silicate clay minerals in 
some soils. Carbonates and salts have been carried com- 
pletely out of the profiles of most of the well-drained soils. 
Even in the wettest soils, some leaching is indicated by 
the absence of free carbonates and by the acid reaction. 
Leaching of these wet soils is slow because water move- 
ment through the profile is itself slow. 
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intergrade toward the Low-Humic Gley great soil 
group. None of the soils of the county are classified as 
Low-Humie Gley soils. 

The Dillon soils, which are very poorly drained, occupy 
level to concave areas on sandy outwash plains and along 
stream terraces. They are classified as Humic Gley soils. 
The Low-Humic Gley and Humic Gley soils have very 
dark colored, organic-mineral surface horizons, generally 
more than 6 inches thick, and are commonly strongly 
mottled or gleyed immediately below the dark surface 
layer. Within any soil toposequence, the Low-Humic 
Gley soils are generally somewhat better drained than the 
Humic Gley soils, and their surface layer is thinner and 
lower in organic matter. Also, the subsurface horizons 
are dominantly mottled and brown, instead of dominantly 
gleyed, have a higher degree of textural differentiation, 
and are somewhat more acid. 

The thickness of the surface layer and its content of 
organic matter are commonly related, directly or indi- 
rectly, to relief. The usual toposequence in Pepin County 
consists of light-colored soils on the steeper slopes and of 
soils that have a successively darker and thicker surface 
layer in convex to concave areas and on the more gentle 
slopes. In areas that have mild slopes, runoff is slower 
and the soils absorb more moisture than on strong slopes. 
Asa result, the content of moisture in. soils that have mild 
slopes is more favorable for plant growth and, conse- 
quently, for accumulation of organic matter. 

In areas that have concave relief, the soils are likely to 
be waterlogged. Such areas are better suited to hydro- 
phytic than to mesophytic plants; micro-organisms become 
less active or die and decompose; and the soils take on the 
characteristic black A horizon. In very poorly drained 
areas, decomposing plant remains may accumulate to a 
depth of several feet, and organic soils form. 

Relief also affects the thickness of the solum and the 
degree of horizon differentiation. The soils that have 
steep slopes characteristically are shallow and lack hori- 
zon differentiation. They are classified as Lithosols. As 
the slope becomes milder, the solum of these soils becomes 
progressively deeper and the soils have a more clayey sub- 
soil. The Urne and Norden soils are examples of this 
relationship. The soils of both series have formed in the 
same kind of parent material, but the Urne soils have 
strong slopes and a thin solum. They lack the textural 
and structural B horizon of the Norden soils, 


Time, or age 


Time is required by the active agents of soil formation 
to form soils from parent material. .Some soils form rap- 
idly, others slowly. The length of time required for a 
particular kind of soil to form depends on the other factors 
involved. 

The materials now forming the land surface in the part 
of Pepin County that is glaciated probably were depos- 
ited during and after the Wisconsin glaciation. The last 
of these glaciers moved into the county about 11,000 years 
ago (9). When soils begin to form, the soil material has 
characteristies almost identical to those of the parent 
material, and the soils are said to be immature. Ámong 
such immature soils in this county are the Arenzville, 
Chaseburg, Huntsville, Judson, and Wallkill soils. These 
soils have little or no profile development, although there 
is some geological layering. During a long period of 
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Classification of Soils 


Classification of soils is based on the recognition of soils 
as natural entities possessing definite, unique character- 
istics. The system used is somewhat similar to those used 
to classify plants, animals, and other natural objects. A 
plant, for example, is identified by the structure of the 
flower, the form of the leaf, and other characteristics 
unique to the plant. In somewhat the same manner, a soil 
is identified by the kind, number, and arrangement of 
horizons, by its color, its reaction, and by other character- 
istics unique to that particular: soil. 

The lower categories of classification, the soil series and 
soil type, are defined in the section “How Soils Are 
Named, Mapped, and Classified." ‘The soil phase, a sub- 
division based on characteristics significant in manage- 
ment, is also defined. 

Soil series are also classified into great soil groups. The 
great soil groups in the county are given in table 7, and 
the soil series within each group are listed along with 
major physiographic features. Each of these soil groups 
is described in the pages that follow. Many of the soil 
series within each group are not representative of the 
central concept of that group but\intergrade toward the 
Low-Humic Gley great soil group, which is otherwise not 
represented. Each series represented in the county is de- 
scribed in the pages that follow the discussion of the great 
soil groups. Also described is a representative profile for 
each series. 


Gray-Brown Podzolic soils 


These soils, under virgin conditions, have a thin cover 
of organic matter (A0) and an organic-mineral (A1) 
horizon. The organic-mineral horizon overlies a grayish- 
brown, leached A2 horizon, which, in turn, rests upon a 
fine-textured, illuvial, brown B horizon. Degradation is 
manifest in the B horizon of some of the soils. In Pepin 
County the material underlying the Gray-Brown Pod- 
zolic soils consists of sandstone, limestone, till, and loessal 
or alluvial silt, clay, and sand. 

The Gray-Brown Podzolic soils in this county formed 
under deciduous trees in a cool, moist, subhumid, conti- 
nental climate. The Bertrand, Dubuque, Fayette, Gale, 
Hixton, Jackson, Medary, Meridian, Norden, Northfield, 
Otterholt, and Seaton soils ave in this great soil group. 
The Downs, AImena, Curran, and Zwingle soils are also 
classified as Gray-Brown Podzolic soils, but the Downs 
soils are intergrading toward the Brunizems, and the 
others, toward the Low-Humic Gley soils. 

Soils of the Gray-Brown Podzolie great soil group 
occupy most of the acreage in Pepin County. Of these, 
the Fayette and Seaton soils are the most extensive, and 
soils of the Hixton, Gale, Dubuque, Norden, Jackson, and 
Bertrand series occupy a slightly smaller acreage. In 
addition to the major soils, there is a smaller acreage of 
Northfield, Medary, Meridian, and Otterholt soils. 

The differences among the Gray-Brown Podzolic soils 
in this county are chiefly related to differences in parent 
material and relief. The parent material weathered from 
a number of different kinds of rocks and minerals. Tt was 
altered as the result of differences in relief, which influ- 
enced drainage, horizon differentiation, the thickness of 
the solum, and the depth of the accumulation of organic 
matter. 
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Accumulation of silicate clay minerals has contributed 
to the development of horizons in many soils of Pepin 
County. Soils in an advanced stage of development have 
illuvial horizons of clay accumulation. In some mature 
soils, such as the Fayette and Seaton soils formed in deep 
loess on uplands, silicate clay accumulation is expressed in 
illuvial B horizons that contain more total clay and more 
fine clay than the horizons above or below. In soils 
formed in shallower deposits of loess, for example the 
Dubuque soils, the B horizon developed partly in residuum 
from the underlying dolomite. In such soils the horizons 
of illuviation may have no more total clay than the C hori- 
zon, but they do have more fine clay. Clay films occur in 
most soils that have blocky structure. The films occur as 
thin layers on the faces of the peds. The long axes of 
the clay particles He parallel to the surface on which they 
were deposited. If the amount of translocated clay is 
large, it fills the natural cracks of-the soil and juts into 
crevices and openings left, by plant roots, animals, or 
Insects. 

The Gotham, Hubbard, Judson and other nearly struc- 
tureless soils have slight silicate clay accumulation in 
their B horizons. They do not, however, have clay films 
on the surfaces of the peds, because none of the peds have 
prominent cleavage planes. The clays in the illuvial hori- 
zons of these soils generally occur as coatings on the indi- 
vidual sand grains, and in many places they ave oriented 
with the surface of the grain. Occasional pores in these 
horizons persist long enough to have weak, patchy clay 
films. 

In some of the soils of the county—for example, in soils 
of the Otterholt and Almena series—horizons of silicate 
clay accumulation were formed and later were partly de- 
stvoyed. This degradation or destruction of the B hori- 
zon, which apparently is only in its initial stages in de- 
velopment of these soils, has removed the clay films from 
the faces of the primary peds and left coatings of bleached 
silt or sand. This can be seen in bleached silt veins along 
vertical and horizontal structural cleavage planes. Deg- 
radation is not far advanced in these soils, because ori- 
ented. clays, within and on the surfaces of the structural 
peds, still persist in the illuvial horizons beyond the elutri- 
ated and bleached faces of the major cleavage planes. 

‘The reduction. and transfer of iron has occurred in all 
of the very poorly drained, poorly drained, and somewhat 
poorly drained soils. In the naturally wet soils of Pepin 
County, the reduction and transfer of iron, a process often 
called gleying, is of importance in horizon differentiation. 
It is most pronounced in the Ettrick and Dillon soils, in the 
poorly drained variant from the Zwingle series, in Loamy 
alluvial land, wet, and in Loamy very wet terrace land. 

The gray colors of the deeper horizons of the wet soils 
indicate the reduction of iron oxides. This reduction is 
commonly accompanied by some transfer of the iron, 
which may be local or general in character. After it has 
been reduced, iron may be removed completely from some 
horizons and may even go out of the soil profile. More 
commonly, in Pepin County, it has moved a short distance 
and stopped either in the horizon of its origin or in a near- 
by horizon. Iron has been segregated within deeper hori- 
zons of some of the soils to form yellowish-red, strong- 
brown, or yellowish-brown mottles. Spots of black man- 
ganese also are common. 
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TABLE 7.—Classtfication of the soils and major physiographic features 
——' ee U C C eee 2222 سح ا ا‎ 


Great soil group and soil series | Physiographic position Relief Internal drainage Parent material 
Gray-Brown Podzolic: 

Almena (intergrading to- | Uplands.............- Gently sloping. د‎ Slow__..----.-------- Thick loess over glacial 
ward Low-Humie Gley till. 
soils). 

BERTAL aS eec Stream terraces. -.-..- Nearly level to moder- | Medium.............- Thick loess over old, 

ately steep. sandy alluvium. 

Curran (intergrading to- | Stream terraces------- Nearly level... ...... ROW Thick loess over old, 
in Low-Humie Gley sandy alluvium. 
soils). 

Downs (intergrading to- | Uplands and high Gently sloping to Medium... ع ع سس م م‎ Loess. 
ward Brunizems). stream terraces. steep. 

Dubuque... اعد عم دده مدت‎ Uplands.............. Gently sloping to very | Medium.............. Loess over limestone 

steep. residuum; limestone 
bedrock, 

Payette. SEE Uplands and concave Gently sloping to Medium 89 Loess. 

valley slopes. steep. 

(ri — Á—Á—— S Uplands-------------- Sloping to very steep...| Medium_-------------- Loess over sandstone or 
sandstone residuum. 

Hixt6óm... لس ع لم‎ Uplands___----------- Gently sloping to very | Medium_________ Nonglauconitic sandstone 

steep. residuum. 

Jackson._...-...--.------ Stream terraces. ...... Nearly level to sloping.| Medium to slow------- Deep loess over old, 
sandy alluvium. 

NTU High terraces along Nearly level to gently | Sow----------------- Thin loess over slack- 

streams. sloping. water deposits of silt 
and clay. 

Meridian... LLL c Loos Terraces along Nearly level to moder- | Medium.............. Old, sandy alluvium. 

streams. ately steep. 

INOPRden... 22 elisesesse Uplands.............. Gently sloping to very | Medium__.____ Green, glauconitie sand- 

steep. stone residuum; in 
places has a mantle of 
loess. 

Northfield___-.-.--------- جاه نفام‎ E ات دوت‎ Gently sloping. 12810102 4 اس عاط‎ Platy, nonglauconitie 
sandstono. 

Otterholt....------------- Uplands.............. Gently sloping to Medium... 5 Thick loess over till. 

sloping. 

Seaton------------------- Uplands and concave Gently sloping to Medium aaa Loess. 

valley slopes. steep. 

Zwingle (intergrading to- | High terraces along Nearly level---------- BlOWL. ceca memet Thin loess over slack- 
ward Low-Humie Gley streams. water deposits of silt 
soils). and clay. 

Brunizem (Prairie): 

Burkharqt---------------- Terraces along streams_| Nearly level to sloping.) Rapid................ Moderately coarse tex- 
tured material over 
sandy and gravelly 
outwash. 

1081401852 aaa نضحت ع‎ Terraces along streams.| Nearly level to sloping-| Medium-------------- Glaciofluvial and alluvial 
sands. 

Gotham (intergrading to- | Outwash plains and Nearly level to sloping.| Rapid..-.------------ Sandy alluvium. 

ward Gray-Brown Pod- terraces along 
zolie soils). Streams. 

Hubbard__--------------- Outwash plains and Nearly level___ RADIUS Glaciofluvial and alluvial 

terraces along sands. 
streams. 

Judson (intergrading to- | Drainageways in Nearly level to sloping.| Medium-------------- 'Thick deposits of local 
ward Alluvial soils). uplands. colluvium and alluvium 

in the Brunizem region. 

Lindstrom_--------------- Uplands, concave Sloping to steep------- Medium-------------- Loess. 

valley slopes. 

Norden, dark surface var- | Uplands.............- Gently sloping to Medium....-.--.----- Green, glauconitic sand- 

iant. sloping. stone residuum; in 
places has a mantle of 
loess. 

Richwood.............-... Terraces along streams.| Nearly level to gently | Medium-------------- Thick loess over old, 

sloping. sandy alluvium. 

ROWS aaa aa Terraces along streams.| Nearly level---------- SloWz-.--useEHSeSSsens Tk loess over old, sandy 
alluvium, 

Toddville__..-_-_--------- Terraces along streams.| Nearly level to gently | Medium to slow------- Thick loess over old, sandy 

sloping. alluvium. 

Watseka (intergrading to- | Outwash plains and | Nearly level---------- Medium to slow.______ Glaeiofluvial and alluvial 
ward Regosols). low terraces along sands. 

streams, 

Waukegan.....-..-------- Terraces along streams.| Nearly level to sloping.| Medium_-------------- Loess over glaciofluvial 
and alluvial sands and 
gravel. 
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TABLE 7.—Classification of the soils and major physiographic features—Continued 


Parent material 


Glaciofluvial and alluvial 
sands. 


Mixed moderately coarse 
to medium-textured al- 


luvium. 

Thin loess over slack- 
water deposits of silt 
and clay. 


Grassy or sedgy organic 
materials that in places 
contain woody  frag- 
ments. 

Grassy or sedgy organie 
materials that in places 
contain woody  frag- 
ments. 


Silty alluvium that in 
many places overlies 
an old, buried alluvial 
soil. 

Thick deposits of local 
colluvium or alluvium 
washed from areas of 
Gray-Brown Podzolic 
soils. 

Silty alluvium that in 
many places overlies an 
old, buried alluvial soil; 
occurs in the Prairie soil 


zone. 

Silty alluvium that in 
many places overlies an 
old, buried soil formed 
in alluvium. 

Silty alluvium over grassy 
or sedgy peat or muck. 


Material weathered from 
Franconia sandstone, in 
places with a thin cap of 
loess. 


Nonglauconitie sandstone 
residuum. 

GlaciofluvialTand alluvial 
sands. 


Glaciofluvial and alluvial 
sands. 


Glaciofluvial and alluvial 
sands. 


Internal drainage 


Very slow; water table 
is near the surface 
most of the time. 

Very slow; water table 
is near the surface 
most of the time. 


Very slow unless arti- 
fieially drained. 


Very slow unless arti- 
ficially drained. 


Medium...... 


Medium.............. 


Very Slow------------ 


Medium to rapid. د‎ 


Medium to very rapid. . 


Very rapid. 


Relief 


Nearly level... 


Nearly level---------- 


` Nearly level... 


Nearly level---------- 


Nearly level---------- 


Nearly level to very 
gently sloping. 


Noarly level to sloping. 


Nearly level to very 
gently sloping. 


Nearly level to very 
gently sloping. 


Nearly level to con- 
cave, 


Gently sloping to very 
steep. 


Gently sloping to very 
steep. 
Nearly level---------- 


Nearly level to strongly 
sloping. 


Nearly level to mod- 
erately steep. 


Physiographic position 


Outwash plains and ter- 
races along streams. 


Near small streams ____ 


High terraces along 


streams. 


Near small streams... 


Near small streams... 


Flood plains of streams. 


Drainageways in 
uplands. 


Flood plains of streams. 


Flood plains of streams. 


Near small streams... 


Uplands..---.-----..- 


Uplands.............- 


Outwash plains and 
terraces of streams. 


Outwash plains and 
low terraces of 
Streams. 

Outwash plains and 
low terraces of 
streams, 


Great soil group and soil series 


Humic Gley: 
Dillons ose ad 


Zwingle, poorly drained 


variant, 


Bog soils: 
Peat and muck, deep (more 
than 40 inches deep). 


Peat and muck, shallow (12 
to 40 inches deep over 
sand), 


Alluvial soils: 
Arenzville---------------- 


Chaseburg (intergrading 
toward Gray-Browri 
Podzolic soils). 


Huntsville... 


Orion (intergrading toward 
Low-Humic Gley soils). 


WANE 
Lithosol: 


Regosol: 
BOON -= 


Morocco (intergrading 
toward Low-Humic Gley 
Soils). 

Plainfield----------------- 


Sparta (intergrading 
toward Brunizems). 


Prt MM 
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Brunizem (Prairie) soils 


The Brunizem, or Prairie, soils formed in a cool, moder- 
ately humid climate under a cover of tall grasses domi- 
nated by bluestem (Andropogon spp.). Typically, the 
Brunizems that have not been cultivated have a thick, 
very dark brown to black A horizon. This soil material 
grades through a dark yellowish-brown B horizon to the 
lighter colored parent material below. After the soil has 
been cultivated, changes may occur in the color and thick- 
ness of the A horizon. The B horizon in most Brunizems 
contains slightly higher concentrations of clay than the 
horizons in the rest of the profile. 

Generally, Brunizems are said to have formed under 
prairie in a moderately humid climate, and Gray-Brown 
Podzolie soils, under timber in a humid climate. Within 
Pepin County, however, there is little room for such 
climatie differences, and prairie and timber coexist. 

Although the reason for prairie and timber growing in 
the same area is not known, it is thought that prairie 
grasses prefer level soils that are slowly permeable and 
that have a high water table. "Trees, on the other hand, 
prefer rolling areas where drainage is good. Tt is also be- 
lieved that ease prairies were pastured by herds of 
buffalo and burned by man, grasslands were perpetuated 
and trees prevented from growing in areas that would 
normally be wooded. Another theory is that a climatic 
change favorable to the growth of trees has taken place 
and that all areas in the county in prairie would ulti- 
mately have been forested if they had not been cultivated. 

The parent material of the Brunizem soils in this 
county, like the parent material of most of the Gray- 
Brown Podzolie soils, is loess and alluvial silts and sands 
or material weathered from sandstone and limestone. 
ne of the Brunizems, however, are underlain by glacial 
till. 

The Burkhardt, Dakota, Hubbard, Lindstrom, Rich- 
wood, Rowley, Toddville, and Waukegan soils and the 
dark surface variants from the Norden series are in the 
Brunizem great soil group. The Gotham, Judson, and 
Watseka soils are also in this great soil group, but the 
Gotham soils are intergrading toward Gray-Brown Pod- 
zolic soils, the Judson, toward Alluvial soils, and the 
Watseka, toward Regosols. 

The Burkhardt, Dakota, Hubbard, Lindstrom, Rich- 
wood, Rowley, and Waukegan soils occupy most of the 
acreage in this group. Soils of the Toddville series and 
the dark surface variants from the Norden series make up 
most of the rest of the acreage, 

Except for the Lindstrom soils and the dark surface 
variants from the Norden series, all of these soils are on 
terraces. The Lindstrom soils are on valley slopes, and 
the dark surface variants from the Norden series are in 
the uplands. This is in marked contrast to the Gray- 
Brown Podzolie soils, which are predominantly in the 
uplands. 

The Lindstrom soils are somewhat similar to the Fay- 
ette soils of the Gray-Brown Podzolic great soil group, 
and the dark surface variants from the Norden series are 
somewhat similar to the Norden. 'The Lindstrom soils 
formed on concave valley slopes in a mantle of silt that 
was more than 42 inches thick. The dark surface variants 
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The Fayette and Seaton soils, typical of the Gray- 
Brown Podzolic soils in the county, are gently undulating 
to rolling. "These soils are mapped together ns undiffer- 
entiated units. They formed in a mantle of loess, gener- 
ally 42 inches or more thick, and overlie sedimentary rock. 
In most places the silt is several feet thick. "These soils 
are on upland ridges or on valley slopes below escarp- 
ments of dolomite or sandstone. The ridge slopes are 

enerally between 3 and 15 percent, and the valley slopes, 
م‎ 6 and 30 percent. The Fayette and Seaton soils 
are well drained, but in places in the more nearly-level 
areas the C horizon is slightly mottled. "The Seaton soils 
differ from the Fayette mamly in that they formed in 
coarse-textured loess, rather than in medium-textured 
loess. 

The Dubuque and Gale soils are generally associated 
with the Fayette and Seaton soils, but they are generally 
steeper. These soils formed partly in loess, 10 to 12 inches 
thick, and partly in material weathered from the under- 
lying bedrock. The lower part of the solum of the Du- 
buque soils formed in residuum from limestone, and that 
of the Gale soils, in residuum from sandstone. 

The Northfield, Flixton, and Norden soils differ from 
the other Gray-Brown Podzolic soils of the uplands in 
having formed in residuum from Cambrian sandstone 
rather than im till, loess, or silty alluvium. The Hixton 
and Northfield soils formed in material weathered from 
yellowish-brown or buff-colored Trempealeau or Dres- 
bach sandstone. The Norden soils formed in material 
weathered from Franconia (glauconitic) sandstone, in 
places covered by a shallow mantle of loess. The Fran- 
conia sandstone is greenish in color, weathers readily, and 
contains iron. The glauconite in the Franconia sand- 
stone causes the Norden soils to contain more colloidal 
clays than the Hixton soils. As a result, the Norden soils 
have a somewhat higher moisture-holding capacity than 
the Hixton soils. 

The Otterholt soils and the associated somewhat poorly 
drained Almena soils are the only soils underlain by 
glacial till mapped in the county. They are associated 
with the Fayette and Seaton soils of the uplands, but they 
formed in somewhat shallower deposits of loess. The loess 
in which the Otterholt soils formed was 42 to 60 or more 
inches thick, It was underlain by glacial till of the Iowan 
and Cary substages. 

The Bertrand, Jackson, Curran, Meridian, Medary, and 
Zwingle soils are examples of Gray-Brown Podzolic soils 
formed on terraces. The Bertrand soils, like their cate- 
nary associates, the Jackson and Curran soils, formed in 
a mantle of silt 42 inches or more thick. The Jackson 
soils are moderately well drained, and the Curran are 
somewhat poorly drained. The Meridian soils formed 
in loamy material 24 to 42 inches thick over sand. The 
Medary and Zwingle soils differ from other soils on the 
terraces in being underlain by reddish-brown, lacustrine 
clay. 

The Almena, Curran, and Zwingle soils are somewhat 
poorly drained instead of being well drained like the 
other Gray-Brown Podzolic soils. The Downs soils are 
well drained. They formed in a thick mantle of loess. 
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plant remains near the surface may be less decomposed 
than in the profile described. The thiekness of the or- 
ganic material over mineral soil material is 12 to 40 inches 
in Peat and muck, shallow, and more than 40 inches in 
Peat and muck, deep. 


Alluvial soils 


Alluvial soils are forming in material recently deposit- 
ed on flood plains and in fans and draws. They have lit- 
tle or no profile development and are subject to flooding. 
They receive fresh deposits of sediment during periods 
of high runoff. In Pepin County the Arenzville, Chase- 
burg, Huntsville, Orion, and Wallkill soils are in this 
great soil group. . . f 

The well-drained Arenzville soils, like their catenary 
associates, the Orion soils, formed in thick, silty alluvium. 
In many places the silty alluvium overlies an older and 
darker, buried alluvial soil. The Orion soils are inter- 
grading toward Low-Humie Gley soils. 

The Huntsville soils, also associated with Arenzville 
soils, formed under prairie. They are similar to the 
Arenzville soils, but they have a darker surface layer. 

The Chaseburg soils formed in drainageways on the 
uplands in thick deposits of local alluvium, and their pro- 
file is weakly developed. They are intergrading toward 
the Gray-Brown Podzolic great soil group. 

The Wallkill soils formed in recent alluvial-mineral ma- 
terial over grassy or sedgy peat and muck. They are in 
nearly level to concave areas on stream bottoms. 


Lithosols 


Typically, Lithosols are shallow and have little or no 
profile development. They are made up primarily of 
partly weathered fragments of rock or of nearly bare 
rock. 

In Pepin County the Urne soils are classified as 
Lithosols. These soils are shallow over bedrock and lack 
a B horizon. They are underlain by greenish, glauconitic 
sandstone. 


Regosols 

'The Regosols are made up of deep, sandy deposits or of 
Shallow, soft, rocky deposits in which few or no soil char- 
و‎ have developed. They have only an AC pro- 

le. 

In Pepin County the Boone, Morocco, Plainfield, andl 
Sparta soils are in this great soil group. The Morocco 
soils and the mottled subsoil variant from the Plainfield 
series are the catenary associates of the Plainfield soils. 
The Morocco soils are intergrading toward the Low 
Humic Gley great soil group, and the Sparta, toward the 
Brunizems. 


Miscellaneous land types 


Miscellaneous land types are areas of land that have 
little or no true soil. They also include areas that are 
nearly inaccessible and cannot be examined carefully or 
other areas not feasible to classify by soil series. Such 
areas are named primarily in terms of landform and, 
secondarily, in terms of material. In Pepin County the 
kinds of miscellaneous land types mapped are: (1) 
Loamy alluvial land, (2) Loamy terrace land, (3) River- 
wash, (4) Sandy alluvial land, (5) Steep stony and rocky 
land, and (6) Terrace escarpments. 
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from the Norden series formed in residuum from Fran- 
conia sandstone. 

The Riehwood soils, which are somewhat similar to 
the Bertrand soils of the Gray-Brown Podzolie great 
soil group, formed in silt that was 42 to 60 inches or 
more thick. The Richwood soils, like their catenary as- 
sociates, the Toddville and Rowley soils, are on terraces 
that overlie old, sandy alluvium. The Richwood soils 
are well drained, the Toddville are moderately well 
drained, and the Rowley are somewhat poorly drained. 

The Waukegan soils differ from the Richwood soils, 
mainly in having formed in a thinner mantle of silt. The 
silt was 24 to 42 inches thick over alluvial or glaciofluvial 
sands that contained little or no gravel. 

The Dakota soils, which are somewhat like the Meridian 
soils of the Gray-Brown Podzolic great soil group, formed 
on terraces over sandy outwash. The Burkhardt soils, 
associated with the Dakota soils, formed in a somewhat 
thinner mantle of similar material that was 18 to 24 inches 
thick over sandy and gravelly outwash. 

The Hubbard. soils formed in sandy outwash on low 
stream terraces. They differ from the Sparta soils of the 
Regosol great soll group in having a weak textural B 
horizon and finer textured material in the rest of the 
solum. 

The Gotham soils are similar to the Hubbard soils, but 
they have a slightly thinner surface layer and less fines 
in the profile. The Watseka soils are moderately well 
drained to somewhat poorly drained. The Judson soils 
formed in thick, colluvial or alluvial silts that were recent- 
ly deposited, and their structural development is very 
weak. 


Humic Gley soils 


The Humic Gley soils, formerly called Wiesenboden 

or Half Bog soils, formed in depressions where natural 
drainage is poor or very poor. They have a dark-colored, 
organic-mineral surface layer that is generally more than 
6 inches thick. "The subsoil 15 strongly gleyed and is 
mottled. These soils lack an A2 horizon. The texture of 
the different horizons differs little throughout the 
„profile. 
P In Pepin County the soils of the Dillon and Ettrick 
Series and the poorly drained variant from the Zwingle 
series are in the Humic Gley great soil group. The Dillon 
soils formed on sandy outwash plains and stream terraces. 
The Ettrick soils are very poorly drained. They formed 
in silty materials on the high bottoms of alluvial flood 
plains. The poorly drained variant from the Zwingle 
Series, associated with the Medary and Zwingle soils, 
formed in silty and clayey materinls on high stream 
terraces. 


Bog soils 

Bog soils, or Peat and muck, are organic soils. These 
soils generally have a surface layer of peat or muck that 
is underlain by peat. They are forming in a humid or 
subhumid climate under swamp or marsh vegetation. 
These soils are in depressions in flood plains and terraces 
and are wet unless they are drained. They vary in thick- 
ness over mineral soil material. 

The description given in the section “Descriptions of the 
Soils” is typical of the majority of Peat and muck soils 
in the county. In some of the wet areas, however, the 
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Variations are mainly in the thickness of the mantle 
of silt over till and in the thickness of the bleached silt 
coatings on the faces of the peds in the B horizon. Depth 
to till ranges from 42 to 60 inches. In places there are 
thin clay films on the faces of the peds in the B horizon. 
The solum is 30 to 45 inches thick. In some places the 
profile has a C horizon that formed in the mantle of silt, 
and in others the B horizon extends to the underlying till. 
The color of the till ranges from grayish brown to dark 
brown (LOYR 5/2 to 7.5 YR 4/4), and the texture ranges 
from sandy loam to clay loam. 


ARENZVILLE SERIES 


The soils of the Arenzville series are deep and silty and 
are well drained to moderately well drained. They be- 
long to the Alluvial great soll group. These soils are on 
broad flood plains along the major streams and on narrow 
bottom lands along the smaller streams. "They formed in 
alluvium washed from areas on the uplands that had a 
mantle of loess. The Arenzville soils have a light-colored 
surface layer and overlie an old, buried, dark-colored soil. 

These soils are lighter colored than the Huntsville soils, 
which are similar in texture and occupy similar positions. 
They are more stratified than the Chaseburg soils. 

The following describes a representative profile of an 
Arenzville silt loam in a cultivated field (SWI4SEY, sec. 
94, T. 25 N., R. 11 W.): 


AD 一 0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
thin streaks of yellowish brown and very dark grayish 
brown (10YR 5/4 and 3/2) ; weak, medium, granular 
structure; very friable; neutral; abrupt, smooth 
boundary. 

C1—8 to 18 inches, brown (10YR 5/3) silt loam; weak, thin, 
platy structure; very friable; a few, fine, faint mottles 
of yellowish brown (10YR 5/4) in the lower part of 
this horizon; a few, thin lenses of very fine sand are 
throughout this layer; slightly acid; abrupt, smooth 
boundary. 

02-13 to 22 inches, thin layers of dark-gray and gray (10YR 
4/1 and 5/1) silt loam; weak, thin, platy structure 
that grades to weak, fine, subangular blocky in the 
lower 6 inches of this horizon; the lower 6 inches has 
a few, medium, prominent mottles of dark brown 
(1.5YR 4/4) and dark reddish brown (5YR 3/4); 
very friable; slightly acid; abrupt, smooth boundary. 

À1b—22 to 34 inches, blaek (N 2/0) silt loam; weak; thick, 
platy structure; very friable; common, fine, distinct 
mottles of dark brown (7.5YR 4/4) and dark reddish’ 
brown (5YR 3/4); high in organic matter; slightly 
acid; clear, smooth boundary. 

A3b—34 to 40 inches, very dark gray (10YR 3/1) silt loam; 
weak, thick, platy structure; very friable; common, 
fine, distinct mottles of dark brown (7.5YR 4/4) and 
dark reddish brown (5YR 8/4); high in organic 
matter, but contains less than the Alb horizon; me- 
dium acid ; clear, smooth boundary. 

Cb—40 inches +, dark grayish-brown (2.5Y 4/2) massive silt 
loam. 


In places this soil has a thin layer of sandy overwash. 
Depth to the buried soil 15 between 18 and 48 inches. 
There are thin layers of sand throughout the profile m 
places. Minor differences in color are caused by mottling 
and by differences in the sediments im which the soils are 
forming. Mottles are not present in all areas. At a depth 
above 18 inches, there are few mottles. 


BERTRAND SERIES 

The Bertrand soils are deep and silty and are well 
drained. They belong to the Gray-Brown Podzolic great 
soil group. These soils formed on terraces in silty allu- 
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Detailed Descriptions of Soil Series 


The soil series in Pepin County are described in the fol- 
lowing pages. In addition, at least one representative 
profile of a soil of each series is described in some detail. 
The great soil group is given for each series for easy cross- 
reference to table 7. 


ALMENA SERIES 


Almena soils are somewhat poorly drained. They be- 
long to the Gray-Brown Podzolic great soil group but are 
intergrading toward Low-Humic Gley soils. ‘These gently 
sloping soils formed on uplands in a thick mantle of loess 
that was 42 to 60 inches thick. They are underlain by 
loam or clay loam till of Iowan age. The original vege- 
tation was a forest of maple and basswood. These soils 
are associated with the well-drained Otterholt soils. 

The following describes a representative profile of an 
Almena silt loam in a cultivated field (NENW 1 sec. 6, 
T.25 N., R. 14 W.) : 


Ar 一 0 to 8 inches, very dark grayish-brown to dark grayish- 
brown (10YR 3/2 to 4/2)? silt loam ; weak, very fine, 
subangular blocky structure; friable; moderately 
alkaline; clear, smooth boundary. 

A2—8 to 12 inches, grayish-brown (10YR 5/2) silt loam; 
moderate, very thin, platy structure; a few, patchy, 
bleached silt coats on the lateral faces of structural 
peds; a few, fine, distinct mottles of dark yellowish 
brown (10YR 4/4); friable; very strongly acid; 
abrupt, smooth boundary. 

B1—12 to 14 inches, grayish-brown (10YR 5/2) silt loam ; com- 
pound weak, thin and medium, platy and moderate, 
very fine, subangular blocky structure; firm to friable ; 
thick, bleached, silt coats on the vertical and hori- 
zontal faces of structural peds; a few, fine, distinct 
mottles of dark yellowish brown (10YR 4/4); very 
strongly acid; abrupt, smooth boundary. 

B21—14 to 20 inches, dark-brown (10YR 3/3) heavy silt loam ; 
compound weak, thick, platy and moderate, fine, sub- 
angular blocky structure; firm; heavy, bleached, silt 
coats on the vertical and horizontal faces of structural 
peds; a few, fine, prominent mottles of dark brown 
(7.5YR 4/4); very strongly acid; clear, smooth 
boundary. 7 

B22—20 to 25 inches, dark-brown to brown (10YR 4/3 to 5/3) 
heavy silt loam; compound weak, thick, platy and 
moderate, medium, subangular blocky structure ; firm ; 
very heavy, bleached, silt coats and pockets on the 
vertical and horizontal faces of structural peds, with 
the greatest thickness along the vertical cleavage 
planes; few to common, fine, prominent mottles of 
dark brown (7.5YR 4/4); very strongly acid; clear, 
smooth boundary. 

B3—25 to 45 inches, dark-brown to dark yellowish-brown (10 
YR 4/8 to 4/4) silt loam to heavy silt loam; moderate, 
coarse, subangular blocky structure; strongly ex- 
pressed vertical cleavage planes and general macro- 
platiness ; firm ; thick, bleached, silt coats on the verti- 
eal faces of structural peds; a few, fine, distinct 
mottles of dark brown (7.5YR 4/4); very strongly 
acid ; gradual, smooth boundary. 

IIC—45 inches +, grayish-brown to brown (10YR 5/2 to 5/3) 
gritty clay loam glacial till; massive; a few, fine, 
prominent mottles of strong brown (1.5YR 5/6) ; very 
Strongly acid. 


In areas that have not been disturbed, the A1 horizon 


is 1 to 4 inches thick and is black to very dark grayish 
brown (10YR 2/1 to 3/2). 


® Symbols express Munsell color notations. (See Glossary.) Un- 
less otherwise stated, the color is that of a moist soil. Other terms 
used in describing the soil characteristics are explained in the 
Glossary or in the Soil Survey Manual (10). 
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C2—-17 to 36 inches, light yellowish-brown (10YR 6/4) sand 
thatis very pale brown (10YR 7/4) in the lower part 
of the horizon; single grain; loose; very strongly 
acid; gradual, smooth boundary. 

IIR—36 inches 十 , yellow sandstone. 


In undisturbed areas the A1 horizon ranges from less 
than 1 inch to as much. as 3 inches in thickness and from 


. very dark grayish brown to black (10YR 3/2 to 2/1) in 


color. ‘The surface layer ranges from dark grayish brown 
to very dark grayish brown (10YR 4/2 to 8/2) in culti- 
vated fields, but in places it is yellow because materials 
from the substratum are exposed. 

Depth to consolidated sandstone ranges from a few 
inches to several feet, but, typically, it is 24 to 86 inches. 
In the areas that are steep, the depth is more variable than 
in the less sloping areas. Where the slope is less than 12 
percent, depth to bedrock is greater than where the slope 
is stronger. In many places the profile contains some fine 
and very fine sand. The sand washed or fell from higher 
lying areas that are underlain by glauconitie or nonglau- 
conitic sandstone. A few sandstone chips are on the sur- 
face and in the profile in places, 


BURKHARDT SERIES 


The soils of this series are moderately shallow and are 
somewhat excessively drained. They belong to the Bru- 
nizem great soil group. These soils formed on stream 
terraces under tall prairie grass in stratified sand and 
gravel. 

These soils are associated with Dakota, Hubbard, 
Gotham, and Sparta soils, but they have more gravel in 
the profile than those soils. Their solum is thinner than 
that of the Dakota, Hubbard, and Gotham soils. Also, 
their B horizon contains more clay than that in the Gotham 
and Hubbard soils. They have a darker colored surface 
layer than the Gotham soils. The Burkhardt soils differ 
from the Sparta soils in having a finer textured surface 
layer and an illuvial B horizon. 

The following describes a representative profile of a 
Burkhardt sandy loam in a cultivated field ( Swyswy, 
sec. 24, T. 25 N., R. 14 W.) : 


Ap—0 to 9 inches, black (10YR 2/1) sandy loam; weak, , 
medium, subangular blocky structure that breaks to . 
weak, medium, granular; very friable; medium acid ; 
clear, smooth boundary. 

A12—9 to 12 inches, black (10YR 2/1) sandy loam; weak, 
medium, subangular blocky structure; very friable; 
medium acid ; elear, smooth boundary. 

B2—12 to 18 inches, very dark brown (7.5¥R 2/2) sandy loam; 
weak, medium, subangular blocky structure; very fri- 
able; medium acid; clear, smooth boundary. 

B3—18 to 24 inches, dark-brown (7.5YR 3/2) loamy sand; a 
few pebbles; weak, medium, subangular blocky struc- 
ture; very friable; medium acid ; clear, smooth bound- 


ary. 

C1—24 to 30 inches, dark-brown (7.5YR 8/4) coarse sand and 
fine and medium gravel that has a high percentage of 
dark mineral particles; single grain; loose; medium 
acid; gradual, smooth boundary. 

02-30 inches +, brown (7.5YR 5/4) coarse sand and fine and 
medium gravel that contains a high percentage of 
"n mineral particles; single grain; loose; medium 
acid. 


Variations are chiefly in the color of the surface layer 
and in the thickness of the solum. "The surface layer is 
black to very dark brown (10YR 2/1 to 2/9). The solum 
ranges from 12 to 24 inches in thickness. Also, the per- 
centage of gravel in the profile varies somewhat. 
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vium that was more than 42 inches thick. The alluvium 
was washed mainly from areas that were covered with 
loess. The native vegetation was a deciduous forest made 
up mainly of oak, hard maple, and hickory. 

The Bertrand soils formed in similar materials and are 
associated with the moderately well drained Jackson soils 
and the somewhat poorly drained Curran soils. They 
have a thinner, lighter colored surface layer than the Rich- 
wood soils, which formed in similar parent materials and 
in similar positions. The Bertrand soils are similar to 
the Fayette soils, which formed in loess, but their sub- 
stratum is stratified with silt and varies slightly in color. 

The following describes a representative profile of a 
Bertrand silt loam in a cultivated field (NW14NW14 
sec. 29, T. 24 N R. 14 W.): 


Ap—-0 to 8 inches, very dark grayish-brown and dark grayish- 
brown (10YR 3/2 nnd 4/2) silt loam; moderate, fine, 
granular structure; very friable; neutral; abrupt, 
smooth boundary. 

A2—8 to 10 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, medium, platy structure in places, but breaks 
readily to moderate, very fine, subangular blocky ; very 
friable; slightly acid; clear, smooth boundary. 

21-10 to 18 inches, dark-brown (10YR 4/3) silt loam; mod- 
erate, thick, platy structure that breaks to moderate, 
fine, subangular blocky; friable; a few, light-gray 
(10YR 7/2), bleached silt coatings on the peds; me- 
dium acid; clear, smooth boundary. 

B2—13 to 36 inches, dark-brown (10YR 4/3) silty clay loam; 
moderate, medium and fine, subangular blocky struc- 
ture; firm when moist and slightly hard when dry; 
dark-brown (10YR 3/3) clay films and light-gray 
(10YR 7/2), bleached silt coatings on the peds; 
strongly acid; gradual, smooth boundary. 

88-36 to 42 inches, dark yellowish-brown (10YR 4/4) light 
silty clay loam ; weak, coarse, subangular blocky struc- 
ture; friable when moist; light-gray (10YR 7/2), 
bleached silt coatings on the peds;.a few roots; 
strongly acid; gradual, smooth boundary. 

C—42 inches --, dark yellowish-brown (10XR 4/4) silt; mas- 
sive; friable; strongly acid. 


The color of the Ap horizon ranges from very dark 
grayish brown to dark grayish brown (10YR 3/9 to 4/2), 
and the thickness of the solum, from 36 to 42 inches. 
Depth of the silty parent material over sand ranges from 
42 inches to several feet. 


BOONE SERIES 


In the Boone series are sandy, excessively drained soils 
of uplands. They belong to the Regosol great soil group. 
These soils formed under a hardwood forest in material 
weathered from sandstone. The forest was made up 
chiefly of oak, but it included other deciduous trees. 

These soils are near the Hixton and Northfield soils, but 
they differ from those soils in having coarser texture. 
Also, they lack the textural B horizon typical of the Hix- 
ton soils. The Boone soils differ from the Urne and Nor- 
den soils in having formed from nonglauconitic sandstone. 

The following describes a representative profile of a 
Boone loamy fine sand in a cultivated field (NEYNEY 
sec. 9, T. 25 N., R. 11 W.): 

Ap 一 0 to 7 inches, dark graylsh-brown (10YR 4/2) loamy fine 
sand; weak, very fine, granular structure; very fri- 
able; strongly acid ; clear, abrupt boundary. 

C1—' to 17 inches, yellowish-brown (10YR 5/4) loamy sand; 
weak, medium, subangular blocky structure; very 
friable; contains a few, small sandstone fragments; 
very strongly acid; gradual, smooth boundary. 
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B21—12 to 19 inches, dark grayish-brown (2.5Y 4/2) silty 
clay loam; moderate, angular blocky structure; firm ; 
a few dark-brown (7.5YR 3/2) stains from organic 
matter on the faces of the blocks; a few, fine, distinct 
mottles of dark yellowish brown (10YR 4/4) ; medium 
acid ; clear, smooth boundary. 

B22—19 to 25 inches, dark grayish-brown (2.5Y 4/2) silt loam ; 
moderate, medium, angular blocky structure; firm; 
a few dark-brown (7.5YR 8/2) stains from organic 
matter on the faces of the blocks; common, fine, dis- 
tinet and prominent mottles of dark yellowish brown 
and yellowish brown (10YR 4/4 and 5/0); slightly 
acid; clear, smooth boundary. 

B3—25 to 34 inches, grayish-brown (2.5Y 5/2) silt loam; weak, 
coarse, subangular blocky structure; friable; many, 
medium, distinct mottles of dark yellowish brown 
((10YR 4/4) ; slightly acid; gradual, smooth boundary. 

C—34 inches --, grayish-brown (2.5Y 5/2) silt loam; thinly 
laminated and structureless; friable; many, medium, 
prominent mottles of yellowish red (5YR 5/6). 


The Ap horizon ranges from dark gray to very dark 
gray (10YR 4/1 to 3/1) in color, and in places the struc- 
ture is granular. The dominant color of the B horizon 
is brown (10YR 5/3). "The silty parent materials are 
42 inches to several feet thick over the underlying sand. 


DAKOTA SERIES 


In the Dakota series are moderately deep, well-drained 
soils underlain by loose sand. These soils belong to the 
Brunizem great soil group. They formed under tall 
prairie grasses on stream terraces in sandy and loamy 
outwash. 

These soils formed in materials similar to those of the 
Meridian soils, and are in similar positions. They differ 
from. those soils in having a thicker, darker colored sur- 
face layer. Dakota soils are near the Waukegan, Burk- 
hardt, Hubbard, and Sparta soils. Their solum is less 
silty than that of the Waukegan soils and is thicker than 
that of the Burkhardt soils. Also, they have less gravel 
in the profile and underlying material than the Burkhardt 
soils. The Dakota soils are generally finer textured than 
the Hubbard and Sparta soils: 

The following describes a representative profile of a 
Dakota fine sandy loam in a cultivated field (NEYSW14 
sec. 29, T. 28 N., R. 14 W.) : 


Ap—0 to 8 inches, very dark brown (10YR 2/2) fine sandy 
loam ; moderate, fine, granular structure ; very friable; 
neutral; clear, smooth boundary. 

Ai2—8 to 18 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam; weak, medium, subangular blocky 
structure that breaks to weak, fine granules; very 
friable; medium acid; clear smooth boundary. 

B21—13 to 17 inches, dark-brown (7.5YR 3/2) loam; weak, 
medium, subangular blocky structure; friable; me- 
dium acid ; gradual, smooth boundary. 

B22—17 to 25 inches, dark-brown (7.5YR 3/4) fine sandy 
loam; weak, medium, subangular blocky structure; 
friable; medium acid; gradual, smooth boundary. 

B3—25 to 81 inches, dark-brown (7.5YR 4/4) loamy sand; 
weak, medium, subangular blocky structure; very 
friable; medium acid; gradual, smooth boundary. 

110-831 inches +, strong-brown (7.5YR 4/6) sand; structure- 
less; a few, fine pebbles and many dark mineral parti- 
cles ; medium acid. 


The surface layer ranges in texture from very fine sandy 
loam to loam, and in color, from very dark brown to 
black (LOYR 2/2 to 2/1). In some eroded areas the color 
is very dark grayish brown (10YR 3/2). Other variations 
are mainly in the thickness of the solum and in the nature 
of the underlying sand. The solum is 24 to 36 inches thick. 


PEPIN COUNTY, WISCONSIN. 


CHASEBURG SERIES 


In the Chaseburg series are well drained. to moderately 
well drained soils. These soils belong to the Alluvial 
reat soil group, but they are intergrading toward Gray- 
rown Podzohe soils. They formed in deep, silty de- 
posits moved by water or soil creep from nearby areas that 
were mantled with loess and underlain by limestone or 
sandstone. These soils are in small areas in draws, are on 
fans at the ends of draws, and are along the base of steep 
slopes. 

Chaseburg soils occupy positions similar to those of the 
Judson soils, but they are lighter colored. They are less 
stratified than the Arenzville soils and lack the buried, 
darker soil that is typical of those soils. 

The following describes a representative profile of a 
Chaseburg silt loam (SW14SW1, sec. 99, T. 25 N., R. 
14 W.): 

A11—0 to 24 inches, very dark grayish-brown to dark grayish- 
brown (10¥R 3/2 to 4/2) silt loam ; weak, fine and me- 
dium, granular structure; very friable; abundant 
roots; neutral; gradual, smooth boundary. 

A12—24 io 32 inches, dark grayish-brown (10YR 4/2) silt 
loam; weak, medium, platy structure; friable; 
slightly acid; gradual, smooth boundary. 

01-39 to 42 inches, dark-brown (10YR 4/3) silt loam; weak, 
medium, platy structure; friable; slightly acid; grad- 
ual, smooth boundary. 

C2—42 inches +, yellowish-brown (10YR 5/4) silt loam; weak, 
medium, platy structure; friable; medium acid. 


Differences in the source of sediments cause minor color 
variations throughout the profile. In places there is a 
thin layer of sandy or gravelly overwash on the surface. 


CURRAN SERIES 


In the Curran series are somewhat poorly drained soils 
of terraces. They belong to the Gray-Brown Podzolic 
great soil group, but they are intergrading toward Low- 
Humic Gley soils. These soils formed on uplands in silt 
that was 42 inches or more thick. They are in valleys on 
terraces below areas that were mantled with loess and 
underlain by limestone or sandstone. The native vegeta- 
tion was a forest of hardwoods. 

These soils are associated with the moderately well 
drained Jackson soils and the well drained Bertrand 
soils, and they formed from similar parent materials. 
They differ from the Rowley soils in having a thinner, 
lighter colored surface layer. 

The following describes a representative profile of a 
Curran silt loam in a cultivated field (SE14NW1/4 sec. 9, 
T. 25 N., R. 14 W.) : 


Ap 一 0 to 7 inches, very dark grayish-brown (10YRE 3/2) silt 
loam; weak, fine, subangular blocky structure; fri- 
able; neutral; abrupt, smooth boundary. 

A2—7 to 8 inches, gray to grayish-brown (10YR 5/1 to 5/2) 
silt loam; moderate, thin, platy structure; friable; a 
few, fine, distinct mottles of dark yellowish brown 
(10YR 4/4); medium acid; clear, smooth boundary. 

B11—8 to 9 inches, grayish-brown (10YR 5/2) silt loam ; mod- 

erate, medium, subangular blocky structure; friable; 

a few, medium, distinct; mottles of dark yellowish 

brown (10YR 4/4); medium acid; clear, smooth 

boundary. 

to 12 inches, grayish-brown to dark grayish-brown 

(2.5YR 5/2 to 4/2) silt loam; moderate, medium, 

angular blocky structure; firm; thin, gray, bleached 

silt coatings on the surfaces of the blocks; a few, fine, 
distinet mottles of dark yellowish brown (10YR 4/4) ; 
medium acid; clear, smooth boundary. 


B12—9 
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but the normal Downs silt loams formed in loess underlain. 
by limestone. 

The following describes a representative profile of a 
Downs silt loam in a cultivated field (NENE! sec. 1, 
T.93 N., R. 16 W.) : 


Ap—0 to 9 inches, very dark brown (10YR 2/2) silt loam; 
moderate, fine, granular structure; very friable; many 
earthworm casts and a few wormholes; fibrous plant 
roots abundant; neutral; abrupt, smooth boundary. 

A2—9 to 12 inches, brown (10YR 5/3) silt loam; moderate, 
medium, platy structure; gray, bleached sil; coats 
on the surfaces of the plates; moderately vesicular ; 
very friable; many wormholes ; plentiful plant roots; 
neutral; clear, smooth boundary. 

Bi—12 to 16 inches, dark-brown (10¥R 4/3) silt loam; struc- 
ture is weak, thick, platy in the upper part of the 
horizon but grades to moderate, fine, subangular blocky 
in the lower part; gray, bleached silt coats on the sur- 
faces of the peds; moderately vesicular; friable: a 
few wormholes ; plant roots plentiful; medium acid; 
clear, wavy boundary. 

B21—16 to 23 inches, dark-brown (10YR 4/8) silty clay loam: 
moderate, medium, subangular blocky strueture ; mod- 
erately vesicular; gray, bleached silt coats on the sur- 
faces of the peds; firm; roots plentiful; a few worm- 
holes; medium acid; clear, wavy boundary. 

122—283 to 82 inches, dark yellowish-brown (10YR 3/4) silty 
clay loam; moderate, medium, subangular blocky 
structure; gray, bleached silt eoats on the surfaces of 
the peds; n few, very dark brown stains from organic 
matter on the surface of the blocks; slightly vesic- 
ular, firm; a few plant roots; strongly acid; clear, 
wavy boundary. 

B3—32 to 38 inches, dark yellowish-brown (10YR 3/4) light 
silty clay loam; weak, medium, subangular blocky 
structure; gray, bleached silt coats on the surfaces of 
the blocks ; a few plant roots ; slightly vesicular; firm; 
strongly acid; gradual, irregular boundary. 

C—88 inches +, dark yellowish-brown (10YR 4/4) silt loam; 
massive; friable; medium acid. 


This soil varies mainly in the color of the surface layer. 
In undisturbed areas or in aveas that are only slightly 
eroded, the color of the surface layer is black to very dark 
brown (10YR 2/1 to 2/2). In areas that are more eroded, 
the surface Jayer is very dark grayish brown to brown 
(10YR 3/2 to 8/3). Depth of the loess over limestone bed- 
rock ranges from 42 inches to several feet. The thickness 
of the solum ranges from 36 to 42 inches. In places the 
material in the C horizon is several feet thick over lime- 
stone. 

The following describes a representative profile of a 
Downs silt loam, benches, in an undisturbed area (SE1/ 
NEY, sec. 86, T. 25 N R. 18 W.) : 


AO—% inch to % inch or less, mat of decomposed bluegrass 
and leaves. 

A1—90 to 8 inches, black (10YR 2/1) silt loam; moderate, fine, 
granular structure; very friable; roots abundant; 
neutral; clear, wavy boundary. 5 

A2—8 to 13 inches, very dark grayish-brown to dark grayish- 
brown (10YR 3/2 to 4/2) silt loam; weak, thin or 
medium, platy structure; very friable; roots abun- 
dant; medium acid; clear, wavy boundary. 

B11—13 to 17 inches, dark grayish-brown (10YR 4/2) silt 
loam; weak, fine, subangular blocky structure; very 
dark grayish-brown (10YR 3/2) coatings of organic 
matter on the surfaces of the peds; friable; roots 
abundant; strongly acid; clear, wavy boundary. 

B12—17 to 21 inches, dark-brown (10YR 4/3) silt loam; weak, 
thick, platy structure in places, but breaks readily 
to weak, fine, subangular blocky; very dark brown 
(1OYR 3/2) coats on the surfaces of the peds: mod- 
erately vesicular; friable; roots plentiful; strongly 
acid; abrupt, smooth boundary. 
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The underlying sand ranges in texture from fine to coarse. 
In places it contains thin strata of fine gravel. 


DILLON SERIES 


The soils in the Dillon series are deep and sandy and 
are very poorly drained. They belong to the Humic Gley 
great soil group. These soils occupy level to slightly de- 
pressed areas on stream terraces. Grasses, sedges, reeds, 
and other water-tolerant planis made up the original 
vegetation. 

These soils have drainage similar to that of Loamy wet 
terrace land, but their substratum lacks the finer textured 
layers typical of that land type. The Dillon soils are as- 
sociated with the well-dramed Plainfield soils and the 
somewhat poorly drained Morocco soils. 

The following describes a representative profile of a 
Dillon fine sandy loam (NWY,NEV, sec. 17, T. 95 N., R. 
11 W.): 

Ap—0 to 8 inches, black (10YR 2/1) fine sandy loam; mod- 
erate, fine, granular structure; friable; medium acid; 
clear, wavy boundary. 

A12—8 to 11 inches, black (10YR 2/1) fine sandy loam; weak, 
medium, subangular blocky structure; friable; medi- 
um acid; clear, wavy boundary. 

A3g—11 to 14 inches, very dark gray to dark grayish-brown 
(10YR 3/1 to 4/2) loamy fine sand; weak, medium, 
subangular blocky structure; very friable; medium 
acid; clear, smooth boundary. 

O1g—-14 to 20 inches, light brownish-gray (2.5Y 6/2) fine sand; 
& few, medium, distinct mottles of yellowish brown 
(10YR 5/6); weak, coarse, subangular blocky struc- 
ture that breaks under slight pressure to single grain; 
loose; medium aeid ; gradual, smooth boundary. 

C2g—20 to 26 inches, light brownish-gray (2.5Y 0/2) fine sand; 
a few, medium, distinct mottles of yellowish brown 
(10YR 5/0); weak, coarse, subangular blocky struc- 
ture; very frinble, very strongly acid ; gradual, smooth 
boundary. 

C3g—20 to 46 inches, grayish-brown (2.5Y 5/2) fine sand; 
single grain; loose; strongly acid; gradual, smooth 
boundary. 

C4—46 inches +, brown (10XR 5/3) medium sand; single 
grain; loose; mediuni acid. 


These soils vary chiefly in the thickness of the A1 hori- 


zon, which is 10 to 15 inches thick. In places there is a 
thin layer of peat or muck on the surface, 


DOWNS SERIES 


The soils of the Downs series are deep, silty, and well 
drained. They belong to the Gray-Brown Podzolic great 
soil group but are intererading toward soils of the Bruni- 
zem great soil group. ‘They formed under a mixture of 
prairie grasses and hardwoods, or under prairie grasses 
that later were replaced by hard woods. 

The normal Downs silt Joams formed on uplands in a 
mantle of loess, 42 or more inches thick. "They are near 
the Fayette and Dubuque soils, but they have a thicker, 
darker surface layer than those soils. Their surface layer 
is thinner and lighter colored than that of the Lindstrom 
soils. In Pepin County the normal Downs soils are main- 
ly in Stockholm Township in the western part of the 
counby. 

The Downs soils on benches also formed in loess, but 
they are underlain by thinly laminated silt deposited by 
streams. These soils are on benches in the eastern part of 
the eounty along the southern boundary of Durand and 
Lima Townships. The profile of the Downs silt loams on 
benches is similar to that of the normal Downs silt loams, 
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'The normal Dubuque silt loams vary mainly in depth 
to red clay, in the amount of chert fragments on the sur- 
face and in the profile, and in depth of the clay to bed- 
rock. Depth to bedrock ranges from a few inches to 
several feet. In fields that are cultivated, the surface 
layer is very dark grayish brown to dark grayish brown 
(10YR 3/2 to 4/2), but in undisturbed areas the thin A1 
horizon is darker colored in places. 

The following describes a representative profile of a 
Dubuque silt loam, deep, in an undisturbed area (SW1⁄4 
NW sec. 3, T. 94 N., R. 14 W.) : 


AO—13% inches or less, black (10YR 2/1), loose mat of decom- 
posed oak leaves and twigs. 

to*l inch, black (10YR 2/1) silt loam; moderate, thin,‏ ملام 
platy structure; very friable; abundant roots; clear,‏ 
smooth boundary.‏ 

A21—1 to 4 inches, dark grayish-brown (1OYR 4/2) silt loam ; 
moderate, thick, platy structure; very friable; plenti- 
ful roots; slightly acid; clear, smooth boundary. 

A224 to 9 inches, brown (10YR 5/3) silt loam; moderate, 
fine, subangular blocky structure; finely vesicular ; 
very friable; slightly acid; abrupt, smooth boundary. 

Bi—9 to 12 inches, dark-brown (10YR 4/3) silt loam; strong, 
medium, subangular blocky structure; finely vesicular ; 
friable; light-gray (10YR 7/1) coats on peds; medium 
acid; clear, smooth boundary. 

B21—12 to 26 inches, dark-brown (10YR 4/3) silty clay loam; 
strong, fine and medium, angular blocky structure; 
very vesicular; firm; very strongly acid; gradual, 
smooth boundary. 

B22—26 to 32 inches, dark-brown (7.5YR 4/4) silty clay loam; 
strong, coarse, subangular blocky structure; firm; 
strongly acid ; abrupt, smooth boundary. 1 

IIB3— 32 to 42 inches, reddish-brown (BYR 4/3) clay ; massive, 
but breaks to wenk, coarse, angular blocky structure; 
very hard when dry, plastic when wet; strongly acid; 
small, dark spots of iron and manganese; gradual, 
smooth boundary. 

TIIR—42 inches, unweathered dolomitie limestone. 


The deep Dubuque silt loams vary mainly in the 
thickness of loess over clay and in the thickness of the red 
clay over limestone. In cultivated fields the surface layer 
is very dark grayish brown to dark grayish brown (10YR 
3/9 to 4/2). 

ETTRICK SERIES 


The soils in the Ettrick series are very poorly drained. 
They belong to the Humie Gley great soil group. These 
soils formed in deep, silty alluvium along the bottoms of 
streams. The alluvium was carried by streams from up- 
lands that were mantled with silt and underlain by lime- 
stone or sandstone. The original vegetation was grasses, 
sedges, reeds, and other water-tolerant plants. 

These soils are near the Orion and Wallkill soils. They 
are also near areas of the miscellaneous land types of 
Loamy alluvial land and areas of the organie Pent and 
muck soils. The Ettrick soils have less variable soil char- 
acteristics than the miscellaneous land types. They are 
darker colored and more poorly drained than the Orion 
soils, Unlike the Wallkill soils, they lack deposits of 
organic material below the solum. 

The following describes a representative profile of Et- 
trick silt loam, coarse silt substratum (NEWSEY, sec. 36, 
T.25 N., R.13 W.) : 

AD 一 0 to 8 inches, black (10YR or 2.5Y 2/1) silt loam; massive 
in the upper part of this horizon, but moderate, fine 
and medium, granular structure in the lower part; 
friable; high content of organic matter; roots abun- 
dant; mildly alkaline; abrupt, smooth boundary. 


friable ; 
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321—241 to 29 inches, dark-brown (10YR 3/8 to 4/3) light silty 
clay loam; weak, thick, platy structure in place, 
but breaks readily to moderate, fine, subangular 
blocky; moderately vesicular; friable; roots plenti- 
ful; strongly acid; clear, wavy boundary. 

B22—29 to 36 inches, dark-brown (10YR 3/3 to 4/3) light 
silty clay loam; weak, thick, platy structure in place, 
but breaks readily to moderate, fine subangular 
blocky ; moderately vesicular ; friable; roots plentiful ; 
medium acid; clear, wavy boundary. 

B3—36 to 40 inches, dark-brown (10YR 4/3) silt loam; weak, 
thick, platy structure in place, but breaks readily to 
weak, fine, subangular blocky; moderately vesicular ; 
friable; roots plentiful; medium acid; clear, wavy 
boundary. š 

C1—40 to 52 inches, dark-brown (10YR 4/3), friable silt; 
strongly vesicular; massive; a few roots; slightly 
acid; gradual, smooth boundary. 

029-59 to 120 inches, palebrown (10YR 6/3), friable silt that 
contains thin, strong-brown (7.5YR 5/8) laminations 
of fine silt; the upper part of this horizon is slightly 
acid, but the lower part is calcareous. 

IIR—120 inches +, greenish, glauconitic sandstone. 

Like the normal Downs silt loams, the Downs silt loams 
on benches differ chiefly in the color of the surface layer. 
In undisturbed areas or in areas that are only slightly 
eroded, the surface layer is black to very dark brown 
(10YR 2/1 to 2/2). In areas that are more eroded, the 
surface layer is very dark grayish brown (10YR 3/2 to 
8/3). The solum ranges from 36 to 42 inches in thick- 
ness. Depth of the silt over greenish, glauconitie sand- 
stone ranges from 42 inches to several feet. 


DUBUQUE SERIES 


In the Dubuque series are silty, well-drained soils of the 
uplands. These soils belong to the Gray-Brown Podzolic 
great soil group. They formed under hardwoods, partly 
in loess and partly in cherty red clay that weathered from 
dolomite. Depth to clay in the normal silt loams ranges 
from 10 to 20 inches. In the deep Dubuque silt loams, 
the clay is at a depth of 20 to 42 inches. Most of the 
B horizon of the normal Dubuque silt loams formed in 
the red clay, but that in the deep, Dubuque silt loams 
formed mainly in loess. These soils are undulating to 
rolling or steep. 

The Dubuque soils are associated with the Fayette soils, 
but they formed in thinner deposits of loess. They are 
similar to the Gale soils, but they are underlain by dolo- 
mitic limestone rather than sandstone. 

The following describes a representative profile of a 
Dubuque silt loam in a cultivated field (NEYNW4,, sec. 
10, T. 24 N., R. 14 W.) : 


AD 一 0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam ; 
weak, fine, granular and weak, fine, subangular blocky 
structure; friable; neutral; clear, smooth boundary. 

A2—6 to 18 inches, dark yellowish-brown (10YR 4/4) silt 
loam; weak, thin, platy strueture; very 
slightly acid; clear, wavy boundary. 

B1—13 to 18 inches, yellowish-brown to dark yellowish-brown 
(10YR 5/4 to 4/4) silt loam; weak, thin, platy struc- 
ture; very friable; strongly acid; abrupt, smooth 
boundary. 

B2—18 to 28 inches, yellowish-brown and strong-brown (10YR 
5/6 and 7.5YR 5/8) clay; strong, fine, subangular 
blocky structure; very hard when dry, plastic when 
wet; strongly acid; clear, smooth boundary. 

IIB3—28 to 36 inches, reddish-brown to yellowish-red (5YR 
4/4 to 4/6) clay ; massive but breaks to coarse, angu- 
lar blocky structure; very hard when dry, plastic 
when wet; strongly acid; clear, smooth boundary. 

111121-36 inches +, broken limestone. 
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B28—32 to 40 inches, dark-brown (10YR 4/3) heavy silt loam; 
moderate, medium, subangular blocky strueture, but 
generally weak, thick, platy structure throughout 
the undisturbed horizon; vesicular; firm ; a few, thin 
clay films on the faces of peds ; strongly acid; gradual, 
smooth boundary. 

B3—40 to 52 inches, brown (10YR 5/3) silt loam ; weak, coarse, 
subangular blocky structure, but generally weak, platy 
structure throughout the undisturbed horizon; vesicu- 
lar; friable; a few, thin clay films on the faces of peds; 
strongly acid, but medium acid at lower boundary of 
this horizon ; diffuse, smooth boundary. 

C—52 to 72 inches +, brown (10YR 5/3) silt loam; vesicular; 
massive; a few, fine, prominent mottles of strong 
brown (7.5YR 5/8) at a depth below 72 inches; 
slightly acid, but neutral to slightly alkaline at a 
‘depth of 72 inches. 


The color of the Ap horizon ranges from very dark 
grayish brown to dark grayish brown (10YR 8/2 to 4/2), 
and that of the A1 horizon, from very dark grayish brown 
to black (10YR 8/2 to 2/1). The thickness of the solum 
ranges from 36 to 55 inches, In the B horizon the content 
of clay ranges from 94 to 35 percent. 


GALE SERIES 


The Gale series is made up of moderately deep, well- 
drained soils of uplands. The soils belong to the Gray- 
Brown Podzolie great soil group. They formed in 24 
to 42 inches of loess. "These soils are rolling to hilly and 
are mostly in the eastern part of the county. The lower 
part of the solum contains some sandy fragments weath- 
ered from the underlying sandstone. 'lhe original vegeta- 
tion was a forest of hardwoods. 

The Gale soils are associated with the Fayette, Hixton, 
Boone, and Norden soils. They are similar to the Fayette 
soils, but they formed in a thinner mantle of loess. In 
contrast to the Hixton and Boone soils, they formed 
mostly in loess rather than in residuum from sandstone. 
The Gale soils are similar to the Norden soils, but the 
Norden soils developed from fine-grained, glauconitic 
parent materials. 

The following describes a representative profile of a 
Gale silt loam in a cultivated field (NEV4NE1/ sec. 35, T. 
25 N., R. 11 W.): 


Ap 一 0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, medium, subangular bloeky structure in place, 
but breaks readily to moderate, fine, granular; fri- 
able; roots abundant; medium acid; abrupt, smooth 
boundary. 

A2—7 to 13 inches, brown and dark-brown (10YR 5/3 and 4/3) 
silt loam ; moderate and medium, thin, platy structure; 
friable; roots plentiful; medium acid; clear, wavy 
boundary. 

B1—13 to 18 inches, dark-brown (10YR 4/3) heavy silt loam; 
weak and moderate, fine and medium, subangular 
blocky structure; friable; a few grayish-brown 
(10YR 5/2) bleached silt coats on peds; roots plenti- 
ful; medium acid; clear, wavy boundary. 

182-18 to 28 inches, dark yellowish-brown (10YR 4/4) silty 
clay loam; moderate, fine and medium, subangular 
blocky structure; firm when moist, and slightly hard 
when dry; a few grayish-brown (10YR 5/2), bleached 
silt coats; roots plentiful; strongly acid; clear, wavy 
boundary, 

B3—28 to 31 inches, dark yellowish-brown (10YR 4/4) gritty 
silty clay loam; moderate, medium, subangular blocky 
Structure; the blocks have dark-brown (10YR 8/3) 
coats, and a few grayish-brown (10YR 5/2), bleached 
Silt coats; firn when moist, and slightly hard when 
dry; roots plentiful; strongly acid; clear, wavy 
boundary. 
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A12—8 to 15 inches, black (10YR or 2.5Y 2/1) silty clay loam; 
moderate, fine, subangular blocky structure; friable; 
roots abundant; mildly alkaline; clear, smooth 
boundary. 

Cig-—15 to 36 inches, dark-gray to gray (5Y 4/1 to 5/1) silty 
clay loam; massive, but breaks to weak, medium, 
subangular blocky structure; firm when moist, and 
slightly hard when dry ; a few roots; mildly alkaline; 
clear, wavy boundary. 

C2g—36 inches +, gray (5Y 5/1) coarse silt; massive; friable; 
mildly alkaline. 

The A1 horizon is 10 to 15 inches thick, and in places 
has a thin covering of peat or of muck. "Depth to massive, 
coarse, silty materia] ranges from 20 to 36 inches, and in 
places there are thin strata of fine sand within'this depth. 
The water table is at or near the surface unless it has been 
lowered by ditching. Frequency of flooding is variable. 


FAYETTE SERIES 


The Fayette series consists of deep, well-drained soils 
of the Gray-Brown Podzolie great.soil group. "These 
soils formed in deposits of loess, 42 or more inches thick, 
on undulating to rolling uplands underlain by limestone 
and sandstone. The original vegetation was a deciduous 
forest of oak, hard maple, and hickory. 

The Fayette silt loams, uplands, are associated with the 
hj x f 
Seaton, Norden, Gale, Dubuque, and Downs soils. ‘They 
formed im finer textured loess than the Seaton soils and 
have a finer textured B horizon. The material underlying 
Fayette silt loams, uplands, is at a greater depth than that 
underlying the Norden and Gale soils, which are under- 
lain by sandstone, or than that underlying the Dubuque 
soils, which are underlain by limestone residuum and lime- 
stone. Fayette silt loam, uplands, formed in parent ma- 
terial similar to that of the Downs soils and in similar po- 
sitions, but their surface layer is lighter colored and 
thinner. : 

Fayette silt loams, valleys, are near the upland Fayette 
silt loams and are similar to them, but their subsoil and 
substratum are somewhat coarser textured. Also, they 
have less structural development in the B horizon, a few 
fragments of sandstone and limestone in the solum, and 
in places sand is mixed in the surface layer, 

The following describes a representative profile of a 
Fayette silt loam, uplands, in an undisturbed area (NEU, 
SWY, sec. 29, T. 25 N., R. 11 W.) : 

Al 一 0 to 3 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, very fine, crumb structure; friable; 
many, fine, fibrous roots; slightly acid; abrupt, smooth 
boundary. 

A2—3 to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, very thin, platy structure; vesicular; fri- 
able; many, fine, fibrous roots; slightly acid; clear, 
smooth boundary, 

B1—9 to 14 inches, dark-brown (10YR 4/8) silt loam; moder- 
ate, fine, subangular blocky structure, but weak, 
thick, platy in the undisturbed horizon; vesicular; 
firm; thin coatings of bleached silt on the faces of 
peds; strongly acid; clear, smooth boundary. 

B21—14 to 22 inches, dark-brown (10YR 4/8) heavy silt loam; 
strong, fine and very fine, subangular blocky structure, 
but weak, very thick, platy structure in the undis- 
turbed horizon; firm; thin coats of bleached silt and 
intermittent, thin films of clay on the faces of peds; 
strongly acid ; gradual, smooth boundary. 

B22—22 to 82 inches, dark-brown (10YR 4/3) heavy silt loam ; 
strong, fine and medium, subangular blocky structure, 
but generally weak, thick, platy structure throughout 
the undisturbed horizon; firm; many, thin clay films 
on the faces of peds; strongly acid; gradual, smooth 
boundary. 
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differs from that underlying the Norden soils, which is 
glauconitic. 'Phe Hixton soils are coarser textured than 
the Gale soils. They are finer textured than the 
Boone soils. Unlike the Boone soils, they have a textural 
B horizon. 

The following describes a representative profile of a Hix- 
ton fine sandy loam in a cultivated field: 


Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam; weak, medium, granular structure; very fri- 
able; medium acid; clear, smooth boundary. 

Bi—5 to 8 inches, dark yellowish-brown (10YR 4/4) fine sandy 
loam; weak, fine, subangular blocky structure; fri- 
able; medium acid; clear, smooth boundary. 

B2—8 to 22 inches, dark-brown (7.5YR 4/4) loam; moderate, 
medium, subangular blocky structure; friable; very 
strongly acid; clear, smooth boundary. 

B3—22 to 27 inches, strong-brown (7.5YR 5/6) fine sandy 
loam; weak, coarse, subangular blocky structure; 
very friable; very strongly acid; gradual, smooth 
boundary. 1 

C 一 27 to 36 inches, yellowish-brown (10YR 5/8) fine sand; 
single grain; loose; a few roots; very strongly acid; 
gradual, smooth boundary. 

IIR—36 inches +, broken and partly weathered sandstone. 


In cultivated areas the color of the surface layer ranges 
from very dark grayish brown to dark grayish brown 
(10Y R 3/2 to 4/2), but in undisturbed areas the color may 
be darker. The solum ranges from 22 to 36 inches in 
thickness. Depth to bedrock ranges from 2 to 4 fcet. 
The texture of the B horizon ranges from loam to sandy 
loam. Varying amounts of sandstone fragments occur 
throughout the profile. 


HUBBARD SERIES 


'The Hubbard series consists of deep, somewhat exces- 
sively drained soils. 'These level to undulating soils 
formed under prairie in sandy outwash on broad stream 
terraces. They belong to the Brunizem great soil group. 

These soils are associated with Dakota, Sparta, Gotham, 
and Burkhardt soils. They are coarser textured than the 
Dakota soils and have less clay in the B horizon. Unlike 
the Sparta soils, they have a weakly developed textural 
B horizon. Their A horizon is darker than that in the 
Gotham soils. The Hubbard soils have fewer pebbles m 
the profile, less clay in the B horizon, and a thicker solum 
than the Burkhardt soils. 

The following describes a representative profile of a 
Hubbard loamy fine sand in a cultivated field (SESE 
sec. 13, T. 95 N., R. 13 W.) : 


Ap—0 to 8 inches, very dark brown (10YR 2/2) loamy fine 
sand; weak, medium, granular structure; very friable; 
mildly alkaline; gradual, smooth boundary. 

A12—8 to 15 inches, black to very dark brown (10YR 2/1 to 
2/2) loamy fine sand; weak, coarse, subangular 
blocky structure; very friable; medium acid; gradual, 
smooth boundary. 

A8—15 to 21 inches, very dark brown (7.5YR 2/2) loamy fine 
sand; weak, medium and coarse, subangular blocky 
structure; very friable; medium acid; gradual, 
smooth boundary. 

B1—21 to 27 inches, very dark brown to dark brown (7.5YR 
2/2 to 8/2) heavy loamy fine sand; weak, medium, 
subangular blocky structure; very friable; medium 
acid ; gradual, smooth boundary. 

了 2 一 27 to 35 inches, dark-brown (了 .5YR 3/2), heavy loamy 
fine sand; weak, medium, subangular bloeky struc- 
ture; very friable; medium acid; gradual, smooth 
boundary. 

C1—35 to 42 inches, yellowish-brown (10YR 5/6) fine sand; 
single grain; loose; medium acid; gradual, smooth 
boundary. 
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IIR—31 inches +, partly weathered sandstone that ranges 
from white to yellow (10YR 8/2 to 7/8) in color; 
massive in place, but breaks to single grain; no roots; 
Strongly acid. 

The Gale soils vary mainly in depth to underlying sand 
or sandstone. ‘The mantle of loess ranges from 24 to 42 
inches in thickness, but it is commonly 30 to 86 inches 
thick. The texture of the B3 horizon is loam in places. 
The Ap horizon is very dark grayish brown to dark gray- 
ish brown (10YR 3/2 to 4/2), but in undisturbed areas 
the Al horizon is darker colored. 


GOTHAM SERIES 


In the Gotham series are deep and somewhat excessively 
drained soils. They belong to the Brunizem great soil 
group, but they are intergrading toward Gray-Brown 
Podzolie soils. These soils formed in sandy outwash on 
stream terraces. They are level to undulating. The 
parent materials were derived partly from local sandstone 
formations. The original vegetation was a mixture of 
grasses and hardwoods. 

These soils are near the Hubbard, Sparta, and Plain- 
field soils. Their A horizon is lighter colored than that 
of the Hubbard soils and is intermediate in color between. 
that of the Sparta and Plainfield soils. Also, unlike the 
Sparta and Plainfield soils, the Gotham have a weakly 
developed textural B horizon. The Gotham soils have a 
thicker, darker colored A horizon and coarser texture than 
the Meridian soils. . 

The following describes a representative profile of a 
Gotham loamy fine sand in a cultivated field (NW14 
NW1% sec. 19, T. 25 N., R. 11 W.) : 

A1—0 to 10 inches, very dark grayish-brown to dark-brown 
(10YR 3/2 to 3/3) loamy fine sand; weak, fine granu- 
lar structure; very friable; medium acid; clear, 
smooth boundary. 

A8—10 to 14 inches, dark-brown (10YR 4/3) loamy fine sand ; 
weak, medium, subangular blocky structure; very 
friable; strongly acid; gradual, wavy boundary. 0 

B2—14 to 22 inches, dark yellowish-brown (10YR 4/4) loamy 
fine sand; weak, coarse and medium, subangular 
blocky strueture; very friable; strongly acid; grad- 
ual, smooth boundary. 

B3—22 to 30 inches, yellowish-brown (10YR 5/4) loamy fine 
sand; weak, coarse, subangular blocky structure; 
very friable; strongly acid; gradual, smooth 
boundary. 

C—80 inches +, yellowish-brown to light yellowish-brown 
(10YR 5/4 to 6/4) sand; single grain; loose; strongly 
acid. 

The Gotham soils vary chiefly in the color and thickness 
of the A horizon. In color the soils range from very dark 
brown to very dark grayish brown (10 YR 2/2 to 8/2), 
and in thickness, from 10 to 14 inches. The solum is 94 
to 36 inches thick. In places, at a depth between 3 and 
6 feet, there are fine-textured strata that are less than 1 
inch to as much as 3 inches thick. 


HIXTON SERIES 

The soils of the Hixton series are moderately deep and 
are well drained. They belong to the Gray-Drown Pod- 
zolic great soil group. These soils formed on uplands in 
residuum derived from medium- to coarse-textured, non- 
glauconitie sandstone. The original vegetation was a de- 
ciduous forest made up mainly of oak and hickory. 

Hixton soils are associated with the Norden, Gale, and 
Boone soils. "The sandstone underlying the Hixton soils 
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B2—16 to 32 inches, dark-brown (10YR 4/3) silty clay loam; 
moderate, fine and medium, subangular blocky struc- 
ture; moderately vesicular; firm when moist, and 
slightly hard when dry; very dark grayish-brown 
(10YR 3/2) stains from organic matter and a few 
bleached silt coats on the peds; many, fine, distinct 
mottles of strong brown to brown (7.5YR 4/6 to 5/4) ; 
medium acid; clear, smooth boundary. 

B3—32 to 87 inches, yellowish-brown (10YR 5/4) light silty 
clay loam; weak, medium, subangular blocky struc- 
ture; firm when moist, and slightly hard when dry; 
many, fine, distinct mottles of dark brown (7.5YR 
4/4) and a few, large, prominent mottles of yellowish 
red and dark reddish brown (5YR 3/4 and 4/6); 
medium acid ; gradual, &nooth boundary. 

C—37 inches ++, brown to yellowish-brown (10YR 5/3 to 5/4) 
silt loam; friable; massive; many, distinct, medium 
mottles of yellowish red to yellowish brown (5YR 4/6 
to 10YR 5/6) ; medium acid. 


The color of the A p horizon is generally very dark gray- 
ish brown (10YR 3/2), but in places it is very dark gray 
(10YR 8/1) or dark gray (10YR 4/1). The position and 
degree of mottling in the profile vary slightly. The thick- 
ness of the solum ranges from 32 to 42 inches. In places 
these soils are underlain by stratified sand at a depth of 
more than 42 inches. 


JUDSON SERIES 


The soils in this series are well drained. They belong 
to the Brunizem great soil group but are intergrading 
toward Alluvial soils. These soils formed in deep, dark- 
colored, silty alluvium. The alluvium washed or rolled, 
because of erosion or soil creep, from uplands covered with 
loess and underlain by limestone and sandstone. The areas 
are small. They are in draws, at the ends of draws, and 
along the foot slopes of steep soils. 

These soils are darker colored than the Chaseburg soils, 
which occupy similar positions. Unlike the nearby Lind- 
strom soils of the uplands, the Judson soils lack a textural 
B horizon. The parent materials of the Judson soils show 
less particle sorting than the parent materials of the 
Huntsville soils. 

The following describes a representative profile of a 
Judson silt loam in a cultivated field (NEV,NIZU, see. 36, 
T. 25 N., R. 13 W.): 

Ap—0 to 7 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, subangular blocky structure; very friable; 
neutral; abrupt, smooth boundary. 

A3—7 to 16 inches, very dark brown (10YR 2/2) silt loam; 
weak, medium, platy structure that breaks to weak, 
very fine and fine, subangular blocky; friable; neu- 
tral; clear, smooth boundary. 

C1—16 to 27 inches, very dark grayish-brown to dark grayish- 
brown (10YR 3/2 to 4/2) silt loam ; weak, thick, platy 
structure that breaks to weak, fine, subangular blocky ; 
very friable; medium acid; clear, smooth boundary. 

C2—21 inches +, dark grayish-brown (10YR 4/2) silt loam; 
weak, very thick, platy structure that breaks to weak, 
medium, subangular blocky; friable; strongly acid. 

The color of the A horizon ranges from black to very 
dark brown (10YR 2/1 to 2/2), and the thickness ranges 
from 12 to 36 inches. In places there is a thin layer of 
sandy overwash and of pebbles or small stones on the 
surface. 


LINDSTROM SERIES 


The soils of the Lindstrom series are deep and silty and 
are well drained. They belong to the Brunizem great soil 
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C2—42 inches +, yellowish-brown to dark-brown (10YR 5/4 
to 7.5YR 4/4) medium sand; single grain; loose; 
medium acid. 


The thickness of the solum ranges from 24 to 36 inches. 


HUNTSVILLE SERIES 


In the Huntsville series are well drained to moderately 
well drained soils. They belong to the Alluvial great soil 
group. These soils formed in deep, dark-colored, silty al- 
luvium, washed from uplands that were mantled with 
loess. They are onthe broad flood plains of major 
streams and on the narrow bottoms of smaller streams. 
In Pepin County these soils are mostly on narrow bottoms. 

These soils formed in positions similar to those occupied 
by the Arenzville soils and in alluvium of similar texture, 
but they have a darker colored A horizon. 

The following describes a representative profile of a 
Huntsville silt loam in a cultivated field (NEYNEY, sec. 
20, T. 25 N, R.14 W.) : 


Apb 一 0 to 8 inches, very dark brown (10YR 2/2) silt loam; 
weak, medium to fine, subangular blocky strueture; 
very friable; abundant roots; numerous wormeasts; 
mildly alkaline ; clear, smooth boundary. 

A12—8 to 14 inches, very dark brown (10YR 2/2) silt loam; 
weak, thick, platy strueture that breaks to weak, fine, 
subangular blocky; very friable, abundant roots; 
mildly alkaline ; gradual, smooth boundary. 

A3—14 to 20 inches, dark-brown (10YR 3/3) silt loam; weak, 
medium, platy structure; friable; plentiful roots; 
mildly alkaline; gradual, smooth boundary. 

C1—20 to 42 inches, dark-brown (10YR 3/4) silt loam; weak, 
thick, platy structure; friable; plentiful roots; mildly 
alkaline; gradual, smooth boundary. 

C2—42 inches +, dark yellowish-brown (10YR 3/4 to 4/4) 
Stratified silt and very fine sand; mildly alkaline. 


The A horizon ranges from 12 to 86 inches in thickness. 
There are thin layers of fine sand in places throughout the 
profile. In places there is a thin layer of sandy overwash 
on the surface. This soil is slightly mottled in places. 


JACKSON SERIES 


The Jackson series consists of deep soils that are moder- 
ately well drained. These soils belong to the Gray- 
Brown Podzolie great soil group. They formed on 
Stream terraces in silt that was more than 49 inches thick. 
The native vegetation was a deciduous forest made up 
mainly of oak, hard maple, and hickory. 

'The Jackson soils are associated with the well-drained 
Bertrand soils and the somewhat poorly drained Curran 
soils. All of these soils have similar parent materials. 

The following deseribes a representative profile of a 
Jackson silt loam in a cultivated field (SW14 NEA sec.15, 
T.98 N, R.14 W.): 

Ap—O to 8 inches, very dark grayish-brown to dark-gray (10YR 
98/2 to 4/1) silt loam; moderate, medium, granular 
Strueture; very friable; slightly acid; clear, smooth 
boundary. 

A2—8 to 11 inches, dark-gray to dark grayish-brown (10YR 
4/1 to 4/2) silt loam ; moderate, thin, platy structure; 
very friable; slightly acid; clear, smooth boundary. 

B1—11 to 16 inches, dark yellowish-brown (10YR 3/4) silt 
loam; weak, medium, platy structure, in place, that 
breaks to moderate, very fine, subangular blocky; 
moderately vesicular; friable; very dark grayish- 
brown and very dark brown (10YR 3/2 and 2/2) 
coats of organic matter on the peds; medium acid; 
clear, smooth boundary. 
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AD 一 0 to 8 inches, very dark grayish-brown to very dark gray 
(10YR 3/2 to 8/1) silt loam; moderate, fine, gran- 
ular structure; friable; neutral; clear, smooth 
boundary. 

to 11 inches, dark grayish-brown (10YR 4/2) silt 

loam; weak, thin, platy structure; friable; neutral; 

gradual, smooth boundary. 

A22—11 to 13 inches, dark-brown (7.5YR 4/2) heavy silt 
loam; strong, thin and medium, platy structure; ‘thin, 
fine, gray silt coats on the surfaces of the plates; 
firm; neutral; elear,.sniooth boundary. 

IIB1—13 to 18 inches, reddish-brown (5YR 4/3) silty clay 
loam; moderate, medium and thick, platy structure 
in place that breaks to strong, fine, angular blocky; 
thin, fine, bleached silt coats on the vertical faces 
of the blocks; firm when moist, and slightly sticky 
when wet; a few, fine, faint mottles; slightly acid; 
gradual, smooth boundary. 

111321-18 to 25 inches, reddish-brown (5YR 4/4) silty clay; 
strong, fine, angular blocky structure; thin, patehy, 
bleached silt coats on the vertical faces of the blocks, 
and thin, low-contrast clay films surrounding the 
blocks; very firm when moist, and sticky when wet; 
a few, fine, dark stains of manganese beneath the 
clay coats; medium acid; gradual, smooth boundary. 

11B22—25 to 29 inches, dark reddish-gray (5YR 4/2) silty 
clay; strong, fine, angular blocky structure; thick, 
continuous clay films on the blocks; dark stains of 
manganese more numerous than in the B2 horizon; 
very firm when moist, and sticky when wet; common, 
fine, distinct mottles in the lower part of this horizon ; 
slightly acid ; clear, smooth boundary. 

IIB3—29 to 36 inches, dark-brown (7.5YR 5/2) silty clay loam; 
weak, very thick, platy structure in place that breaks 
to moderate, fine, angular blocky; firm when moist, 
and slightly sticky when wet; common, medium, 
prominent mottles of dark brown to dark yellowish 
brown (7.5Y¥R 4/4 to 10YR 4/4) and of brownish 
yellow to olive yellow (10YR 6/6 to 2.5Y 6/6) ; mildly 
alkaline; gradual, smooth boundary. 

1110-80 inches +, grayish-brown (10YR 5/2) silt; weak, 
medium and thick, platy structure; friable; moder- 
ately alkaline. 


The thickness of the deposit of loess ranges from 12 to 24 
inches. The lacustrine materials are made up mainly of 
silt and clay, but in places they contain thin strata of fine 
sand. Mottling in most places is slight or is lacking. 


A21—8 


MERIDIAN SERIES 


The soils in the Meridian series are well drained. They 
belong to the Gray-Brown Podzolic great soil group. 
These soils formed m sandy and loamy outwash on stream 
terraces. They are underlain by loose, stratified sand at a 
depth between 24 and 36 inches. "The original vegetation 
was a deciduous forest made up mainly of oak. 

These soils are associated with the Gotham soils, but 
they have a finer textured B horizon than those soils and a 
thinner, lighter colored A horizon. In places the Meridian 
soils are near the sandy Plainfield soils. They are also 
near the Dakota soils and formed in parent materials 
similar to that of those soils, but they have a thinner, 
lighter colored A horizon. 

The following describes a representative profile of a 
Meridian fine sandy loam in a cultivated field (NW1/4 
SW14 sec. 24, T. 25 N., R. 13 W.) : 

AD 一 0 to 8 inches, very dark grayish-brown to dark grayish- 
brown (10YR 3/2 to 4/2) fine sandy loam; weak, fine, 
granular and moderate, medium, subangular blocky 
structure; very friable; neutral; clear, smooth 
boundary. 

A2—8 to 11 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam; moderate, medium, platy structure; very fri- 
able; slightly acid; clear, smooth boundary. 
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group. These soils formed under prairie in silty materi- 
als, mainly loess, on valley slopes. 

The parent material in which these soils formed is sim- 
ilar to that of Seaton and Fayette valley soils, and these 
soils occupy. similar positions. They have a thicker, darker 
A horizon than those soils. 

The following describes a representative profile of a 
Lindstrom silt loam in a cultivated field (SW14NWY sec. 
17, T. 24 N., B. 14 W.) : 


Ab 一 0 to 8 inches, very dark brown to black (10YR 2/2 to 
2/1) silt loam ; moderate, medium, granular structure; 
very friable; roots abundant; clear, smooth boundary. 

A12—8 to 12 inches, very dark brown to black (10YR 2/2 to 
2/1) silt loam; moderate, medium, granular structure 
that grades to weak, thin, platy in the lower part; 
very friable; roots abundant; slightly acid; gradual, 
smooth boundary. 

B1—12 to 17 inches, dark-brown (10YR 3/3) silt loam; mod- 

` erate, fine and medium, subangular blocky structure; 
light-gray (10YR 7/2), moist, fine, bleached silt coats 
on the peds; highly vesicular ; friable; roots plentiful ; 
many wormholes and root channels; medium acid; 
gradual, smooth boundary. 

B21—17 to 28 inches, dark-brown to dark yellowish-brown 
(10YR 3/83 to 3/4) light silty clay loam; moderate, 
medium, subangular blocky structure; light-gray 
(10YR 7/2), fine, bleached silt coats on the peds; 
highly vesicular; friable; roots plentiful; many 
wornmholes and root channels; a few, small, sandstone 
fragments; medium acid; gradual, smooth boundary. 

1322-25 to 35 inches, dark yellowish-brown (10YR 3/4) light 
silty clay loam; moderate, fine and medium, sub- 
angular blocky structure; lght-gray (10YR 7/2), 
bleached silt coats on the peds; highly vesicular; firm ; 
roots plentiful; many wormholes and channels; 
slightly acid; gradual, smooth boundary. 

B3—35 to 42 inches, dark-brown to dark yellowish-brown 
(10XR 4/3 to 3/4) light silty clay loam; weak, medi- 
um, subangular blocky structure; firm; roots plenti- 
ful; a few, médium, distinct mottles of yellowish 
brown and grayish brown (10YR 5/6 and 5/2); no 
roots in the lower part of this horizon; slightly acid; 
gradual, smooth boundary. 

C—42 inches +, dark yellowish-brown (10YR 4/4), friable 
silt loam; massive. 

The A horizon is generally very dark brown or black 
(10YR 2/2 or 2/1). In cultivated areas, however, ma- 
terial from the subsoil has been mixed in the A horizon in 
places, and there the A horizon is very dark grayish brown 
(10YR 3/2). In places the surface layer and the upper 
part of the solum contain small amounts of coarse-textured 
material that washed or rolled from higher lying areas of 
sandstone outcroppings. 


MEDARY SERIES 


'The soils of the Medary series are well drained to mod- 
erately well drained. They belong to the Gray-Brown 
Podzolie great soil group. These soils formed on stream 
terraces in thick deposits of silt and clay. The upper part 
of the solum formed in loess, and the lower part, in red- 
dish Jacustrine silt and clay. The original vegetation was 
a forest of hardwoods. 

These soils are associated with the poorly drained to very 
poorly drained Zwingle soils and have similar parent ma- 
terials. Their parent materials are finer textured and 
more reddish than those of the Bertrand and Jackson 
souls. 

The following describes a representative profile of a 
Medary silt loam in a cultivated field (SE14SW1, sec. 18, 
T. 23 N., R.14 W.) : i 
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The following describes a representative profile of a 
Norden fine sandy loam in a cultivated field (NEYNEY, 
sec. 0, T. 95 N, R. 11 W.): 


Ap—0 to 8 inches, dark-brown (10YR 3/3) fine sandy loam; 
weak, medium, granular structure; very friable; 
medium acid; clear, smooth boundary. 

B1—38 to 18 inches, dark-brown (7.5YR 4/4) fine sandy loam 
to very fine sandy loam; moderate, fine and medium, 
subangular bloeky structure; very friable; strongly 
acid ; elear, smooth boundary. 

B2—13 to 28 inches, light olive-brown, (2.5Y 5/6) loam; 
moderate, fine, subangular blocky structure; firm; 
strongly acid; gradual, smooth boundary. 

B3—28 to 36 inches, light olive-brown (2.5Y 5/4) very fine 
sandy loam; week, medium, subangular blocky struc- 
ture; friable; strongly acid; gradual, smooth bound- 


ary. 
IIR—36 inches +, partly weathered, greenish, fine-grained 
sandstone, 


In areas of Norden fine sandy loams, the horizons vary 
considerably in color, depending on the composition of the 
parent sandstone and on how much the sandstone has 
weathered. The Ap horizon typically is dark grayish 
brown (10YR 4/2), very dark grayish brown (10Y R 3/2), 
or dark brown (10YR 3/3), but in places, it is greenish or 
reddish. The thin, undisturbed A1 horizon is darker than 
normal in places. In places the subsoil is fine sandy loam. 
The solum ranges from 20 to 36 inches in thickness, 

The Norden loams formed on rolling to hilly uplands 
in residuum that was less than 42 inches thick. They are 
associated with the shallow Urne soils and with the Nor- 
den fine sandy loams and silt loams. In depth they are 
similar to the Hixton soils, which formed in yellowish, 
nonglauconitic sandstone. 

The following describes a representative profile of a 
Norden loam in an undisturbed area (NWSE, sec, 35, 
T.25 N, R. 11 W.) : 


Al 一 0 to 2 inches, black (10YR 2/1) loam; weak, medium, 
granular structure; very friable; neutral; clear, 
smooth boundary. 

A2—2 to 12 inches, dark grayish-brown (10YR 4/2) loam to 
very fine sandy loam; weak, thin, platy structure; 

x very friable; slightly acid; clear, smooth boundary. 

Bi1—12 to 18 inches, dark yellowish-brown (10YR 4/4) very 
fine sandy loam; moderate, fine, subangular blocky 
structure; friable; medium acid; gradual, smooth 
boundary. 

B2—18 to 27 inches, olive-brown to dark yellowish-brown (2.5Y 
4/4 to 10YR 4/4) gritty silt loam; moderate, fine and 
medium, subangular blocky structure; firm, slightly 
hard; medium acid; gradual, smooth boundary. 

B3—27 to 36 inches, olive-brown (2.5Y 4/4) very fine sandy 
loam to silt loam ; weak, medium, subangular blocky 
structure; slightly hard when dry, firm when moist; 
medium acid; gradual, smooth boundary. 

IIR—36 inches +, partly weathered, light olive-brown (2.5Y 
5/4 and 5/6) glauconitic sandstone; the strata vary 
in color and texture and range from sandstone to silt- 
stone; material easily crushed. 


In areas of Norden loam that have been cultivated, the 
surface layer ranges from dark grayish brown to very 
dark grayish brown (10YR 4/2 to 3/2). The thickness 
of the solum ranges from 24 to 36 inches. Depth to bed- 
rock ranges from 98 to 42 inches. 

Norden silt loams are on rolling to hilly uplands. "The 
A horizon and the upper part of the B horizon formed in 
loess, and the remainder of the profile formed in residuum 
from sandstone. Norden silt Joams are associated with 
the shallow Urne soils and with the Norden fine sandy 
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B2—11 to 25 inches, dark yellowish-brown (10YR 4/4) loam; 
moderate, medium, subangular blocky structure; firm, 
slightly hard when dry; moderately vesicular; thin, 
dark-brown (10YR 3/3) clay films on the surfaces 
of peds; medium acid; gradual, smooth boundary. 

卫 3 一 25 to 28 inches, yellowish-brown (10YR 5/4) fine sandy 
loam; weak, medium, subangular blocky structure; 
very friable; medium acid; gradual, smooth 
boundary. 

110-28 inches +, yellowish-brown (10YR 5/4) sand; single 
grain ; loose. 

The surface layer ranges from very dark grayish brown 
to dark grayish brown (10YR 3/2 to 4/2). The texture of 
the subsoil ranges from heavy sandy loam to loam. In 

1g 1 Wy May 10 ; 
places the sandy substratum contains thin strata of finer 
textured materials. 


MOROCCO SERIES 


The Morocco series is made up of somewhat poorly 
drained, nearly level soils. These soils formed in deep, 
sandy outwash on stream terraces. They belong to the 
了 egosol great soil group but are intergrading toward Low- 
Humie Gley soils. The original vegetation was a forest 
of hard woods. 

'These soils are associated with the excessively drained 
Plainfield.soils and the moderately well drained Dillon 
Soils. 

The following describes a representative profile of a 
Morocco loamy fine sand in a cultivated field (NWIANEY, 
sec. 17, T. 25 N., R.11 W.) : 

AD 一 0 to 8 inches, very dark grayish-brown to dark-brown 
(10YR 3/2 to 3/3) loamy fine sand; weak, coarse, 
subangular blocky structure; very friable; medium 
acid ; abrupt, smooth boundary. 

A8—8 to 13 inches, brown (10YR 5/3) loamy fine sand; weak, 
medium, subangular blocky structure; very friable; 
common, medium, distinct mottles of dark yellowish 
brown to light brownish gray (10YR 4/4 to 6/2); 
strongly acid; clear, smooth boundary. 

01-18 to 23 inches, brown to grayish-brown (10YR 5/8 to 
5/2) loamy fine sand; weak, medium, subangular 
blocky structure; very friable; common, medium, dis- 
tinct mottles of dark yellowish brown to light brown- 
ish gray (10YE 4/4 to 6/2); strongly acid; clear, 
smooth boundary. 

C2—23 to 36 inches, pale-brown (10YR 60/3) fine sand: single 
grain; loose; strongly acid ; gradual, diffuse boundary. 

C3 一 86 inches +-, light yellowish-brown to yellowish-brown 
(10YR 6/4 to 5/4) fine sand; single grain; loose; 
medium acid. 

, There are slight variations in the position of the mottles 
in the profile and in the intensity of mottling. 


NORDEN SERIES 


The Norden series consists of moderately deep, well- 
drained soils of the uplands. These soils formed under a 
forest made up mainly of oaks. They belong to the Gray- 
Brown Podzolie great soil group. "These soils are under- 
lain by greenish, glauconitic sandstone. Depth to the 
sandstone ranges from 20 to 42 inches. ` 

The Norden soils are associated with the shallower Urne 
soils, and they are also associated with the Hixton, Gale, 
Northfield, and Boone soils, "The sandstone that underlies 
the Norden soils is different from that underlying the 
Northfield, Hixton, and Gale soils, which is nonglau- 
conitic. 

The Norden fine sandy loams are sloping to hilly. They 
are near the finer textured Norden soils and are also near 
the variants from the normal Norden series. 
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NORDEN SERIES, DARK SURFACE VARIANT 


The soils of this variant from the normal Norden series 
are moderately deep and are well drained. "These rolling 
soils formed under prairie on uplands in residuum from 
fine-grained, greenish sandstone of the Franconia forma- 
ton. They belong to the Brunizem great soil group. 

"These soils are associated with soils of the Norden series. 
They differ mainly in having a thicker, darker surface 
layer. 

"The following describes a representative profile of a 
Norden fine sandy loam, dark surface variant, in a culti- 
vated field (NENW sec. 15, T. 25 N., R. 12 W.): 


Ap—0 to 8 inches, very dark brown (10YR 2/2) fine sandy 
loam; moderate, medium, granular structure; very 
friable; slightly acid; abrupt, smooth boundary. 

412—8 to 11 inches, black (10YR 2/1) fine sandy loam; mod- 
erate, medium, granular structure; very friable; me- 
dium acid ; clear, wavy boundary. 

B2—11 to 18 inches, dark yellowish-brown (10YR 4/4) fine 
sandy loam; moderate, medium, subangular blocky 
structure; friable; medium acid; clear, wavy 
boundary. 

B8—18 to 24 inches, yellowish-brown (10YR 5/4 to 5/6) fine 
sandy loam; moderate, thick, platy structure; very 
friable; partly weathered, fine-grained chips of sand- 
stone; medium acid; clear, irregular boundary. 

IIR—24 inches +, yellowish-brown to olive (10YR 5/6 to 5Y 
4/4), fine-grained sandstone that contains layers of 
shale and siltstone and varying amounts of glauco- 
nite; the various layers in the sandstone range from 
slightly acid to strongly acid. 


Depth to bedrock ranges from 15 to 36 inches. 
NORTHFIELD SERIES 


The soils in the Northfield series are gently sloping and 
are well drained. They belong to the Gray-Brown Pod- 
zolic great soil group. These soils formed in residuum, 
12 to 24 inches thick, that weathered from fine-grained, 
platy sandstone. They are on low ridges in the uplands. 
The original vegetation was a deciduous forest made up 
mainly of oak. 

These soils are associated with the Boone, Hixton, and 
Gale soils. The sandstone underlying the Northfield soils 
is different from that underlying those soils. ‘The North- 
field soils are finer textured than the Boone soils. They 
have a thinner solum than the Gale soils or the moderately 
deep Hixton soils. Also, they lack the silty parent ma- 
terials of the Gale soils. 

The following describes a representative profile of a 
Northfield very fine sandy loam in a cultivated field 
(NWY,SW sec. 12, T. 25 N., R. 19 W.) : 


Ap 一 0 to 9 inches, very dark grayish-brown (10YR 3/2) very 
fine sandy loam; moderate, medium, granular struc- 
ture; friable; slightly acid; abrupt, smooth boundary. 

A2—9 to 12 inches, dark grayish-brown (10YR 4/2) very fine 
sandy loam; moderate, medium, platy structure; very 
friable; slightly acid; clear, smooth boundary. 

B2—12 to 14 inches, dark-brown (10YR 4/3) very fine sandy 
loam; moderate, thick, platy structure; friable; 
medium acid; clear, smooth boundary. 

B3—14 to 18 inches, dark-brown to yellowish-brown (10YR 
4/3 to 5/4) very fine sandy loam; weak, thick, platy 
structure; friable; medium acid; clear, smooth 
boundary. 

IIR—18 inches +-, yellowish-brown (10YR 5/4), platy, resist- 
ant, sandstone bedrock. 


The surface layer ranges from very dark grayish brown 
to dark grayish brown (10YR 3/2 to 4/2). Depth to bed- 
rock ranges from 12 to 24 inches. 
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loams and loams. They are similar to the Gale soils but 
are underlain by glauconitic sandstone. The Gale soils 
are underlain by yellowish, nonglauconitic sandstone. 

The following describes a representative profile of a 
Norden silt loam in an undisturbed area (NWSW 
sec, 29, T. 25 N., R. 14 W.) : 


A1-—0 to 4 inches, very dark grayish-brown (10YR 3/2) silt 
loam ; weak, fine, crumb structure ; very friable; many, 
coarse, fibrous roots; neutral; clear, wavy boundary. 

A21—4 to 6 inches, dark grayish-brown (10Y 了 4/2) silt loam; 
weak, very thin, platy structure; very friable; many, 
coarse, fibrous roots; medium acid; abrupt, wavy 
boundary. 

A22—6 to 10 inches, grayish-brown (10YR 5/2) silt loam; 
weak, very thin, platy structure; very friable; 
Strongly acid; fibrous roots common; clear, wavy 
boundary. 

B1—10 to 16 inches, dark-brown (10YR 4/3) silt loam ; mod- 
erate, medium and thin, platy structure that, if dis- 
turbed, breaks readily to moderate, very fine, 
subangular blocky; vesicular; friable; strongly acid; 
a few, coarse and a few, fibrous roots; clear, smooth 
boundary. 

B21—16 to 23 inches, dark-brown (10YR 4/3) heavy silt loam; 
moderately strong, fine, angular blocky structure; thin 
coats of bleached silt on the faces of most peds; 
strongly acid; a few, coarse roots; clear, smooth 
boundary. 

B22—23 to 27 inches, dark-brown (10YR 4/3) light silty clay 
loam; strong, coarse, subangular blocky peds that 
break readily, if disturbed, to moderately strong, me- 
dium, angular blocky; continuous coats of bleached 
silt along the primary vertical cleavage planes; most 
inner faces of the peds of the compound structural 
form have dark-brown (10YR 3/3) coats and occa- 
sional clay films; a few, coarse roots; strongly acid; 
clear, smooth boundary. 

B23—27 to 30 inches, yellowish-brown (10YR 5/6) silty clay 
loam; moderately strong, medium, angular blocky 
Structure; dark-brown (10YR 3/3) clay films less than 
1 millimeter thick on many faces of the peds; firm; 
medium acid; clear, smooth boundary. 

B3—30 to 34 inches, dark-brown (10YR 3/3) clay loam; weak, 
medium, subangular blocky structure; the structural 
peds have yellowish-brown (10YR 5/6) interiors and 
thick, dark-brown (10YR 3/3) coats; the faces of the 
peds are coated with continuous clay films that are 
1 to 5 millimeters thick and are thickest along vertical 
cleavage planes; firm; slightly acid; gradual, smooth 
boundary. 

IIC—34 to 41 inches, light olive-brown (2.5YR 5/4), fine- 
textured residuum from glauconitic sandstone and 
siltstone; an occasional olive (5Y 4/4) lens rich in 
glauconite; massive to very weak, thick, platy struc- 
ture; neutral; gradual, smooth boundary. 

IIR—A1 to 48 inches +, pale-olive (5Y 6/3) sandstone; inter- 
mittent, green (5G 4/10) lenses of glauconitie mate- 
rial; the sandstone is interlayered with an occasional 
lens of siltstone; indurated and thinly bedded; 
neutral. 


In areas of Norden silt loam that have been cultivated, 
the A horizon generally ranges from dark grayish brown 
to very dark grayish brown (10YR 4/2 to 3/2). The 
B horizon is 20 to 30 inches thick. It is silt loam or silty 
clay loam and has moderate or strong structure. The 
amount of glauconitic material in the B horizon varies 
somewhat, but one-third to one-half of the B horizon nor- 
mally contains material weathered from the glauconitic 
sandstone. Because of this glauconitic material, the 
lower part of the B horizon has a greenish color in places. 
In some places in the B3 horizon, the clay films have a 
color and texture that resemble those in limestone resid- 
uum. Depth to the underlying sandstone ranges from 
36 to 49 inches. 
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1321-13 to 22 inches, dark-brown (10YR 4/3) heavy silt loam; 
weak, medium, platy structure that breaks, under 
slight pressure, to moderate, very fine, subangular 
blocky ; firm; the structural peds have medium, light 
brownish-gray (10YR 6/2), bleached silt coats on the 
horizontal and vertieal faces; very strongly acid; 
clear, smooth boundary. 

B22—22 to 32 inches, dark-brown (10YR 4/3) heavy silt loam; 
weak, thick, platy structure that breaks, under slight 
pressure, to moderate, fine, angular and subangular 
blocky; firm; the struetural peds have thick, light 
brownish-gray (10YR 6/2), bleached silt coats and 
poekets on the vertieal faces and somewhat thinner 
conts on the horizontal faces; very strongly acid; 
clear, smooth boundary. 

B23—32 to 38 inches, dark-brown to dark yellowish-brown 
(10YR 4/3 to 4/4) heavy silt loam; weak, thick, platy 
structure that breaks, under slight pressure, to mod- 
erate, fine, subangular blocky; firm; the structural 
peds have medium, light brownish-gray (10YR 6/2), 
bleached silt coats on the horizontal and vertical faces ; 
very strongly acid; clear, smooth boundary. 

B3—38 to 42 inches, dark-brown (10YR 4/8) silt loam; weak, 
very thick, platy structure that breaks, under slight 
pressure, to weak, medium, subangular blocky ; friable ; 
the structural peds have thin, light-colored, bleached 
silt coats on the vertical faces; strongly acid; clear, 
smooth boundary. 

C1—42 to 53 inches, dark-brown (10YR 4/3) silt loam; gen- 
erally massive but weak, thick, platy structure in 
places; strongly acid; clear, smooth boundary. 

1102-58 inches +, yellowish-brown (10YR 5/4) gritty clay 
loam till; massive; medium acid. 


These soils vary chiefly in degree of degradation and 
in depth of loess over till. In places most or all of the 
B1 horizon has been replaced, through degradation, by 
bleached silt giving rise to an A2 horizon that is as much 
as 10 inches thick and is grayish brown (10YR 5/2). In 
places there are thin clay films on the faces of the peds in 
the B horizon. Depth of the loess over till ranges from 
42 to 60 inches. 

The color of the surface layer in cultivated areas ranges 
from very dark grayish brown to dark grayish brown 
(10YR 3/2 to 4/2). The solum ranges from 36 to 55 
inches in thickness. In some places the C horizon formed 
in loess. In others the B horizon extends to the D horizon 
of till. 

The till that underlies the Otterholt soils varies in 
color and in texture. It is yellowish brown or brown 
and ranges from loam to clay loam. The till is acid, ex- 
cept for a few small areas that have been influenced by 
local limerock. 


PLAINFIELD SERIES 


The soils in this series are excessively drained. They 
belong to the Regosol great soil group. These soils 
formed in deep, sandy outwash on stream terraces. The 
original vegetation was a forest of hardwoods. 

These soils are associated with Plainfield loamy fine 
sand, mottled subsoil variant. They are also near the 
somewhat poorly drained Morocco soils and the very 
poorly drained Dillon soils. They formed in materials 
similar to those of the Sparta soils, but they have a thin- 
ner, lighter colored surface layer. The Plainfield soils 
have a lighter colored surface layer than the Gotham 
soils and lack a weakly developed textural B horizon that 
is typical of those soils, 

The following describes a representative profile of 
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ORION SERIES 

The Orion soils are light colored and are somewhat 
poorly drained. They belong to the Alluvial great soil 
group, but they are intergrading toward Low-Humic Gley. 
soils. These soils formed in silty alluvium on narrow 
stream bottoms and on broad flood plains, The alluvium 
was washed from uplands that were mantled with loess. 
A darker, buried soil is in the profile at a depth of more 
than 18 inches. The original vegetation was a mixture 
of grasses, sedges, reeds, elms, willows, and other water- 
tolerant plants. 

These soils are near the well drained to moderately well 
drained Arenzville soils, which formed in similar alluvium. 

The following describes a representative profile of an 
Orion silt loam (NWY14NW34 sec. 15, T. 25 N., R. 14 W.): 

All—0 to 18 inches, very dark grayish-brown (10YR 3/2) 
silt loam; weak, fine, granular structure ; very friable ; 
many, fine, prominent mottles of reddish brown (5YR 
4/4) ; neutral; clear, smooth boundary. 

A12—18 to 82 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, medium, platy structure that breaks 
to weak, fine, granular; very friable; many, fine, 
prominent mottles of reddish brown (5YR 4/4) ; neu- 
tral; gradual, smooth boundary. 

413-39 inches +, very dark grayish-brown and grayish-brown 
(10YR 3/2 and 5/2) silt loam; moderate, thin, platy 
structure; very friable; neutral. 

The color of the A11 and A12 horizons ranges from 
very dark grayish brown to dark gray (10YR 3/2 to 4/1). 
In places along streams the soils have a thin layer of sandy 
overwash. The arrangement and thickness of the hori- 
zons in the profile vary because of stratification. In a few 
places there are thin strata of fine sand in the profile. 
Depth to the dark-colored, buried soil ranges from 18 
inches to several feet. 


OTTERHOLT SERIES 


This series is made up of undulating to gently rolling 
soils that are well drained. These soils belong to the 
Gray-Brown Podzolic great soil group. They formed on 
uplands in a mantle of loess, 42 to 60 inches thick. The 
loess was underlain by loam to elay loam till of Iowan 
age. The original vegetation was a deciduous forest made 
up mainly of hard maple and basswood. In this county 
the Otterholt soils have a loamy substratum. 

These soils are associated with the somewhat poorly 
drained Almena soils, which formed from similar parent 
materials. They are similar to the Fayette and Seaton 
soils, but they are underlain by different material Also, 
unlike those soils, the faces of peds in the B horizon of 
the Otterholt soils have thick, bleached silt coats. 

The following describes a representative profile of an 
Otterholt silt loam, loamy substratum, in Pierce County, 
Wis. m an undisturbed area (NENW sec. 7, T. 25 
N,R.15 W.): 

A1—0 to 4 inches, black to very dark gray (10YR 2/1 to 3/1) 
silt loam; weak, fine, granular structure; friable; 
medium acid; abrupt, smooth boundary. 

A2—4 to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, thin, platy structure; friable; strongly acid ; 
abrupt, smooth boundary. 

B1—9 to 13 inches, dark grayish-brown and dark-brown (10YR 
4/2 and 4/3) silt loam ; moderate, medium, platy struc- 
ture that breaks, under slight pressure, to moderate, 
very fine, subangular blocky; friable; the structural 
peds have thick, light brownish-gray (10YR 6/2), 
bleached silt coats on the vertical and horizontal faces ; 
very strongly acid; clear, smooth boundary. 
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RICHWOOD SERIES 


"This series is made up of deep, well-drained soils that 
belong to the Brunizem great soil group. These soils 
formed on terraces in silty deposits that were more than 
42 inches thick. The original vegetation was prairie 
grasses. 

These soils are associated with the moderately well 
drained "T'oddville soils and the somewhat poorly drained 
Rowley soils. They formed in deeper silt than the Wau- 
kegan soils, which are underlain by loose sand at a depth 
between 24: and 49 inches. 

The following describes a representative profile of a 
Richwood silt loam in a cultivated field (SW1⁄SW1⁄ sec. 
93, T. 93 N., R. 15 W.) : 


Ap—O0 to 8 inches, black (10¥R 2/1) silt loam; moderate, 
medium, granular structure; neutral; abrupt, smooth 
boundary. 

A1—8 to 12 inches, very dark gray (10YR 8/1) silt loam; 
moderate, thin and medium, platy structure; neutral; 
clear, smooth boundary. 

B1—12 to 18 inches, dark yellowish-brown (10YR 8/4) light 
silty clay loam; weak, thick, platy structure that 
breaks to moderate, fine, swbangular blocky; friable; 
very dark grayish-brown (10YR 8/2), organic coats on 
the peds; slightly acid; clear, smooth boundary. 

B21—18 to 26 inches, dark yellowish-brown (10YR 3/4) silty 
clay loam; moderate, medium, subangular blocky 
structure; firm; light-gray (10YR 7/2), bleached silt 
coats and very dark brown (10YR 2/2), organic coats 
on the peds ; medium acid; clear, smooth boundary. 

B22—26 to 84 inches, dark grayish-brown to dark-brown (10YR 
4/2 to 4/3) light silty clay loam; weak, medium, sub- 
angular blocky strueture; friable; light-gray (10YR 
7/2) bleached silt coats; medium acid; gradual, wavy 
boundary. 

C—34 to 60 inches +, dark yellowish-brown to yellowish-brown 
(1OYR 4/4 to 5/4) silt loam; massive; friable; a few, 
faint mottles of yellowish brown (10YR 5/6) ; slightly 
acid, 


The A horizon of these soils is 10 to 20 inches thick. 
Loose sand is at a depth of more than 42 inches in places. 


ROWLEY SERIES 


The soils in this series are deep and are somewhat 
poorly drained. They belong to the Brunizem great soil 
group. These soils formed on stream terraces in silty 
deposits more than 49 inches thick. The original vege- 
tation was grasses, sedges, reeds, and other water-tolerant 
plants. 

"These soils are associated with the moderately well 
drained Toddville soils and the well drained Richwood 
soils, but they are in slightly lower positions. 

The following describes a representative profile of a 
Rowley silt loam in a cultivated field (NIGASE sec. 36, 
T. 25 N., R. 13 W.): 

Ap 一 0 to 8 inches, black (10YR 2/1) silt loam; moderate, 
fine and medium, granular structure; friable; roots 
abundant; neutral; abrupt, smooth boundary. 

A12—8 to 12 inches, black (10YR 2/1) silt loam; moderate, 
medium, granular structure in place, but breaks to 
weak, very fine, subangular blocky; roots abundant; 
neutral; clear, smooth boundary. 

A3—12 to 16 inches, very dark gray (10YR 3/1) silt loam; 
wenk, medium, platy structure; slightly vesicular; 
many, fine, distinct mottles of grayish brown and 
yellowish brown (10YR 5/2 and 5/8); very 
friable; roots abundant; slightly acid; clear, smooth 
boundary. 
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Plainfield loamy fine sand in a cultivated field (NEY, 
NW sec. 4, T. 25 N., R. 11 W.): 

AD 一 0 to 9 inches, dark grayish-brown (10YR 4/2) loamy fine 
sand ; weak, very fine, granular structure ; very friable; 
medium acid ; clear, smooth boundary. 

C1—9 to 17 inches, dark-brown (10YR 4/3) loamy sand ; weak, 
medium, subangular blocky structure that breaks to 
single grain if disturbed; very friable; medium acid; 
gradual, smooth boundary. 

C2—17 to 26 inches, dark yellowish-brown (10YR 4/4) fine 
sand; single grain; loose; strongly acid; gradual, 
smooth boundary. 

C3—20 to 42 inches, yellowish-brown (10YR 5/4) fine sand; 
single grain; loose; strongly acid; gradual, smooth 
boundary. 

C4—42 inches +, light yellowish-brown (10YR 6/4) fine sand; 
single grain; loose; strongly acid. 

The surface soil ranges from very dark grayish brown 
to dark grayish brown (10YR 3/2 to 4/2). In places, at 
a depth below 3 feet, there are one or more thin layers 
that are finer textured than the material in the C3 horizon. 
These strata are as much as 4 inches thick. 


PLAINFIELD SERIES, MOTTLED SUBSOIL VARIANT 

The soils of this variant from the normal Plainfield 
series are nearly level and are moderately well drained. 
They belong to the Regosol great soil group. These soils 
formed in deep, sandy outwash on stream terraces. The 
original vegetation was a forest of hardwoods. 

These solls are near soils of the Plainfield series, which 
are excessively drained. They ave also near the somewhat 
poorly drained Morocco soils and the very poorly drained 
Dillon soils. Their surface layer is thinner and lighter 
colored than that of the Sparta soils, and their subsoil, 
unlike that of Sparta soils, is mottled. The Plainfield 
soils also have a thinner and lighter colored surface layer 
than the Watseka soils. 

The following describes a representative profile of a 
Plainfield loamy fine sand, mottled subsoil variant, in a 
cultivated field (SW14SW14 sec. 4, T. 25 N., R. 11 W.): 


AD 一 0 to 8 inches, very dark gray (10YR 3/1) loamy fine sand; 
wenk, very fine, granular structure; very friable; 
strongly acid; clear, smooth boundary. 

AS3—8 to 12 inches, very dark grayish-brown (10YR 3/2) 
loamy fine sand; weak, medium, subangular blocky 
structure; very friable; strongly acid; gradual, 
smooth boundary. 

C1—12 to 18 inches, dark grayish-brown (10YR 4/2) loamy 
sand; wenk, medium, subangular bloeky structure 
that breaks to single grain; loose; a few, fine, faint 
mottles; very strongly acid; gradual, smooth 
boundary. 

C2—18 to 24 inches, brown (10YR 5/3) fine sand; single 
grain; loose; a few, fine, faint mottles that grade to 
common, fine, distinct mottles of dark brown to yel- 
lowish brown (10YR 4/3 to 5/8) at the lower bound- 
Ary; very strongly acid; gradual, smooth boundary. 

O3— 24 to 36 inches, brown (10YR 5/3) fine sand; single grain; 
loose; common, medium, prominent mottles of dark 
reddish brown and pinkish gray (5YR 8/4 to 6/2) ; 
very strongly acid; gradual, smooth boundary. 


This soil varies mainly in the position and degree of 
mottling in the profile and in the color of the surface 
layer. In some places internal drainage is slightly better 
than described. Here, the mottling is less intense, and 
the surface layer is dark grayish brown to very dark 
grayish brown (10YR 4/9 to 3/2). In places at a depth 
below 8 feet, there are a few, thin layers that are finer tex- 
tured than the material in the C3 horizon. 
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A22—7 to 9 inches, dark-brown (10YR 4/3) silt loam; weak, 
medium and thin, platy structure; friable; common, 
very fine, fibrous roots; slightly acid; abrupt, smooth 
boundary. 

B1—9 to 15 inches, dark-brown (10YR 4/3) silt loam; weak, 
medium and thin, platy structure that breaks, if dis- 
turbed, to weak, very fine, subangular blocky; very 
thin, patchy, dark yellowish-brown (10YR 3/4) clay 
films on the surfaces of the plates at vertical intervals 
of approximately one-quarter inch in depth; friable; 
common, fine, fibrous roots; slightly acid ; clear, smooth 
boundary. 

B21—15 to 23 inches, dark yellowish-brown (10YR 3/4) silt 
loam; moderate, medium, subangular blocky and 
weak, medium, platy structure; thin, patchy, 
bleached silt coats of pale brown (10YR 0/3); peds 
have dark yellowish-brown (10YR 3/4) interiors and 
dark-brown (10YR 4/3) coats on their surfaces; fri- 
able; a few fibrous and a few coarse roots; slightly 
acid to medium acid; gradual, smooth boundary. 

B22—28 to 81 inches, dark-brown (10YR 4/83) silt loam; mod- 

erate, medium, subangular bloeky síructure; thin 

patehy, elay films on the surfaces of the peds and in 
the linings of small rootholes and wormholes; peds 
have dark-brown (10YR 4/3) interiors and dark yel- 

lowish-brown (10YR 3/4) coats on their surfaces; a 

few fibrous and a few coarse roots; friable; strongly 

acid; gradual, smooth boundary. 

to 89 inches, dark-brown (10YR 4/3) silt loam; 

massive to very weak, medium, platy structure; fri- 

able; a few coarse roots; slightly acid to medium 
acid; clear, smooth boundary. 

C2—89 to 50 inches, dark-brown (10YR 4/3) silt loam that 
is somewhat finer textured than that in the 01 hori- 
zon; very weak, medium, platy structure that breaks, 
under pressure, to very weak, medium, subangular 
blocks; friable; medium acid; gradual, smooth 
boundary. 

C8—50 to 72 inches, dark-brown (10YR 4/3) silt loam; very 
weak, medium, platy structure; friable; medium acid; 

R clear, smooth boundary. 
IIR—72 inches +, indurated, thin-bedded dolomitic limestone. 


The color of the Ap horizon ranges from very dark 
grayish brown to dark grayish brown (10YR 3/9 to 4/2), 
and. that of the A1 horizon from very dark grayish brown. 
to black (10YR 3/2 to 2/1). The thickness of the solum 
ranges from 30 to 50 inches. In the B horizon the content 
of clay ranges from 18 to 24 percent. 
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SPARTA SERIES 


The Sparta series is made up of deep, excessively 
drained soils. These soils belong to the Regosol great soil 
group but are intergrading toward the Brunizem great 
soil group. They formed under prairie in sandy outwash 
derived partly from sandstone. These soils are on broad 
Stream terraces of the Chippewa and Mississippi Rivers. 

The Sparta soils are associated with the Hubbard, Burk- 
hardt, Gotham, and Watseka soils. They are similar to 
the Hubbard soils, but they lack a weakly developed B 
horizon, which is typical of those soils. Unlike the Burk- 
hardt soils, they lack a textural B horizon and have no 
gravel im the C horizon. They have a thicker, darker 
colored A horizon than the Gotham soils, and no illuvial 
or coherent B horizon. In contrast to the Watseka soils, 
the Sparta lack mottling. The Sparta soils have a thicker, 
darker surface layer than the Plainfield soils. 

The following describes a representative profile of a 
Sparta loamy fine sand in a cultivated field (NE1⁄SW1⁄4 
sec. 17, T. 25 N., R.13 W.) : 

A11—-0 to 18 inches, very dark brown (10YR 2/2) loamy fine 


sand; weak, medium, subangular blocky structure; 
very friable; neutral; clear, wavy boundary. 
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B21—16 to 21 inches, dark grayish-brown (10YR 4/2) silty 
clay loam; weak, medium and thick, platy structure; 
moderately vesicular; firm when moist, and slightly 
hard when dry; many, medium, distinct mottles of 
grayish brown and yellowish brown (10YR 5/2 and 
5/8); roots plentiful; medium acid; clear, wavy 
boundary. 

B22—21 to 32 inches, grayish-brown (10YR 5/2) silty clay 
loam; moderate, fine and medium, subangular blocky 
structure; friable when moist, and slightly hard when 
dry; many, medium, distinct mottles of yellowish 
brown (10YR 5/8); roots plentiful; medium acid; 
clear, wavy boundary. 

B3g—-32 to 38 inches, grayish-brown (2.5Y 5/2) light silty clay 
loam ; weak, fine, subangular blocky structure; friable 
when moist, and slightly hard when dry ; many, medi- 
um, prominent mottles of dark brown (7.5YR 4/4); 
& few roots; medium acid, clear, wavy boundary. 

Cg 一 88 inches --, grayish-brown (2.5Y 5/2) light silty clay 
loam; massive; many, medium, prominent mottles of 
dark brown (7.5YR 4/4); manganese concretions 
plentiful; a few roots; organic stains in old root chan- 
nels; slightly acid. 

The predominant color of the B horizon ranges from 
dark grayish brown to brown (10Y R 4/2 to 5/3). "These 
soils are underlain by sand or silt at a depth of more 


than 49 inches. 


SEATON SERIES 


This series is made up of deep, well-drained soils that 
belong to the Gray-Brown Podzolie great soil group. 
'These soils formed in deposits of coarse-textured loess, 
49 or more inches thick, on undulating to rolling uplands 
underlain by limestone and sandstone. The original vege- 
tation was a deciduous forest of oak, hard maple, and 
hickory. 

Seaton silt loams, uplands, are associated with the Fay- 
ette, Norden, Gale, Dubuque, and Downs soils. They 
formed in coarser textured loess than the Fayette soils 
and have a coarser textured B horizon. The material 
underlying the Seaton soils is at a greater depth than that 
underlying the Norden and Gale soils, which are underlain 
by sandstone, or than that underlying the Dubuque soils, 
which are underlain by limestone residuum and limestone. 
The Seaton soils formed in coarser loess than the Downs 
soils, but they areinsimilar positions. In cultivated areas 
their surface layer is lighter colored than that in the 
Downs soils, and in undisturbed areas it is thinner. 

Seaton silt loams, valleys, are near the upland Seaton 
silt loams and are similar to them, but their subsoil and 
substratum are somewhat coarser textured. Also, they 
have less structural development in the B horizon, have a 
few fragments of sandstone and limestone in the solum, 
and in some places sand is mixed in the surface layer. 

The following describes a representative profile of a 
Seaton silt loam, uplands, in an undisturbed area (NW V 
SWY, sec. 34, T. 25 N., R. 14 W.) : 

A00—2 inches or less of leaf litter. 

A1—0 to 4 inches, black to very dark brown (10YR 2/1 to 
2/2) silt loam; moderate, fine, crumb structure; very 
friable; numerous, very fine, fibrous roots; neutral; 
clear, wavy boundary. 

A21—4 to 7 inches, very dark grayish-brown to dark grayish- 
brown (10YR 3/2 to 4/2) silt loam; weak, thin, platy 
structure; dark-colored tongues of organic material 
and worm casts extend into this horizon from the 
Al horizon; very friable; common, very fine, fibrous 
roots; slightly acid; clear, smooth boundary. 
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profile is generally thinner. Also, they lack the textural 

horizon typical of the Norden, Northfield, and Hixton 
soils. The sandstone underlying the Norden. soils.is dif- 
ferent than that underlying the Northfield, Hixton, and 
Boone soils. 

The following describes a representative profile of an 
Urne fine sandy loam in an undisturbed area (NWY, SET, 
sec. 17, T. 25 N., R. 19 W.) 


AI—O to 6 inches, very dark grayish-brown (2.5Y 3/2) fine 
sandy loam; weak, fine, subangular blocky and weak, 
medium, granular structure; very friable; a few, fine 
sandstone chips; mildly alkaline; clear, smooth 
boundary. 

C1—0 to 11 inches, dark grayish-brown to very dark grayish- 
brown (2.5Y 4/2 to 3/2), very fine sandy loam; weak, 
thick, platy strueture; very friable; à few, fine sand- 
stone chips; mildly alkaline; gradual, smooth bound- 
ary. 

02-11 to 24 inches, olive-brown (2.5Y 4/4) very fine sandy 
loam; weak, medium and thick, platy strueture; very 
friable; many sandstone chips; mildly alkaline; 
gradual, smooth boundary. : 

IIR—24 inches +, soft, shaly, greenish, consolidated, fine- 
grained sandstone. 


Depth to consolidated sandstone ranges from 9 to 94 
inches. In cultivated fields the surface layer is greenish 
in many places because material from the substratum is 
exposed through erosion or tillage. 


WALLKILL SERIES 


The Wallkill series is made up of poorly drained soils. 
The soils formed in light-colored, silty alluvium that over- 
lies muck or peat. These soils belong to the Alluvial great 
soll group. The silty material has washed onto the areas 
from adjacent uplands and terraces. The Wallkill soils 
form a margin between peat and muck soils and soils of 
upl ands or terraces. 

These soils, unlike the Orion and other Alluvial soils, 
overlie organic deposits. 

The following describes a representative profile of Wall- 
kill silt loam (NW1⁄4SI34 sec. 24, T. 25 N., R. 11 W.): 
'A11—0 to 9 inches, dark-gray (10YR 4/1) silt loam; the upper 

part of this horizon has moderate, medium, platy 
Structure, but in the lower part it has moderate, me- 
dium, subangular blocky strueture; layered effect be- 
enuse of deposition by water; very friable; many, 
medium, distinct. to prominent mottles of yellowish 
brown (10YXR 5/6), reddish brown (5YR 4/4), and 
reddish gray (5YR 5/2); roots plentiful; neutral; 
clear, smooth boundary. 

A12—9 to 22 inches, dark-gray to gray (10YR 4/1 to 5/1) silt 
loam; moderate, medium, platy structure; very 
friable; many, medium, distinct to prominent mottles 
of yellowish brown (10YR 5/6), reddish brown (5YR 
4/4), and reddish gray (5YR 5/2); a few roots; 
contains small, woody fragments, probably tamarack, 
and has streaks and tongues of mucky peat through- 
out; slightly acid; clear, smooth boundary. 

JIC—22 inches +, black (N 2/0) mucky peat; weak, thick, 
platy structure in place; friable; contains many, 
fine, dark grayish-brown  (10YR 4/2), fibrous, 
organic remains and old sedge root channels running 
vertically throughout; vertical tongues and streaks 
òf yellowish-brown (10YR 5/6) and grayish-brown 
(2.5Y 5/2) silt in the upper part of this horizon; 
many, small pieces of wood, probably tamarack, seat- 
tered throughout; peat breaks readily to a mucky 
consistence if disturbed when moist, and dries to 
large, fibrous blocks in spoil banks along drainage 
ditches; moderately alkaline. 
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A12—18 to 24 inches, very dark grayish-brown to dark-brown 
(10YR 3/2 to 3/3) loamy fine sand; weak, medium, 
subangular blocky structure; very friable; slightly 
acid; clear, wavy boundary. 

C1—24 to 38 inches, dark-brown (10YR 3/4) fine sand; single 
grain; loose; medium acid; gradual, smooth boundary. 

C2—38 inches +, yellowish-brown (10YR 5/4 to 5/6) fine sand; 
single grain; loose; medium acid. 

The color of the surface layer is typically black or very 
dark brown (10YR 2/1 or 2/2). It is very dark grayish 
brown (10YR 3/2), however, in areas where part of the 
surface layer has been removed through erosion or where 
lighter colored material has been laid down on the surface 
by wind. In places there are a few pebbles in the profile. 


TODDVILLE SERIES 

The soils in the Toddville series are nearly level or 
gently sloping and ave moderately well drained. They 
belong, to the Brunizem great soil group. These. soils 
formed under prairie on stream terraces in deposits of 
silt. ‘The silt is more than 42 inches thick. 

These soils are associated with the well-drained Rich- 
wood soils and the somewhat poorly drained Rowley soils. 
They have a thicker, darker surface layer than the Jack- 
son soils, and they lack the A® horizon that is typically 


in those soils. : i 
The following describes a representative profile of a 


Toddville silt loam (SW14NE14 sec. 31, T. 25 N., R. 12 
W.: 

Ap—0 to 7 inches, very dark brown to black ( 10YR 2/2 to 
2/1) silt loam; moderate, fine, subangular blocky 
structure that breaks to moderate, medium and fine, 
granular; very friable; neutral; abrupt, smooth 
boundary. 

A12—7 to 11 inches, very dark brown to black (10YR 2/2 to 
2/1) silt loam; moderate, medium, granular struc- 
ture; very friable; neutral; clear, wavy boundary. 

A3—11 to 18 inches, very dark brown to very dark gray (10YR 
2/2 to 8/1) silt loam; weak, thick, platy structure 
that breaks to moderate, fine, subangular blocky ; very 
friable; slightly acid; gradual, smooth boundary. 

131-38 to 24 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, medium, subangular blocky structure; very 
dark, grayish-brown (10YR 3/2) coats on the blocks; 
firm ; medium acid ; clear, wavy boundary. 

B2—24 to 29 inches, dark-brown (10YR 4/3) silty clay loam; 
-moderate, medium and fine, subangular blocky struc- 
ture; a few, fine, faint mottles and dark grayish- 
brown (10YR 4/2) coats; firm; strongly acid; clear, 
wavy boundary. 


B3—29 to 35 inches, dark-brown (10YR 4/3) light. silty. clay — 


loam; moderate, medium, subangular blocky struc- 
ture; many, small, distinct mottles and coats of dark 
grayish brown (10YR 4/2); firm; medium acid; 
. clear, wavy boundary. 

C€—35 inches +, dark-brown (10YR 4/3) silt loam; massive; 
friable; mottlings more abundant than in the B3 

: horizon; medium acid. . 
In places these soils are underlain by loose, stratified 

sand ata depth of more than 42 inches. 


URNE SERIES 


In the Urne series are rolling to hilly, shallow, exces- 
sively drained soils of uplands. "These soils belong to the 
Lithosol great soil group. They formed in thin residuum 
weathered from greenish glauconitic sandstone of the 
Franconia formation. 

The Urne soils are associated with the Norden, North- 
field, Hixton, and Boone soils. They are underlain by 
sandstone similar to that of the Norden soils, but their 
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IIC-—32 to 36 inches, dark-brown (10YR 4/3) fine sand; single 
grain; loose; lenses of sandy loam and loamy fine 
sand and balls of sandy loam at a depth below 36 
inches; medium acid. 


The color of the surface layer is generally black (10Y R 
2/1), very dark gray (10YR 3/1), or very dark brown 
(10Y R 2/2), but in some eroded fields it is very dark gray- 
ish brown (10YR 3/2). In places these soils have an A3 
horizon that is dark grayish brown to dark brown (10YR 
4/9 to 4/3). Areas of Waukegan silt loam in section 95 
of Durand Township and in sections 30 and 32 of Lima 
Township contain enough fine and very fine sand to have 
a somewhat gritty texture. Depth to loose sand ranges 
from 24 to 42 inches, but it is generally about 32 inches. 
In places the sand contains a few pebbles. 


ZWINGLE SERIES 


The soils of the Zwingle series are nearly level and are 
somewhat poorly drained. They belong to the Gray- 
Brown Podzolic great soil group, but they are inter- 
grading toward Low-Humie Gley soils. These soils 
formed on stream terraces. The upper part of the solum 
formed in 12 to 94 inches of loess, and the lower part, in 
reddish-brown and gray silt and clay laid down in slack 
water. 'The original vegetation was made up of elms, 
willows, and other water-tolerant trees. 

The Zwingle soils are near the darker colored, very 
poorly drained. variants from the normal Zwingle series. 
They are also near the well drained to moderately well 
drained Medary soils. Their parent material contains 
much more clay than that of the somewhat poorly drained 
Curran soils, and it is generally reddish brown. 

The following describes a representative profile of 
Zwingle silt loam in a cultivated field (SW1⁄S13 sec. 
18, T. 98 N., R. 14 W.): 


Ap—0 to 8 inches, very dark gray to dark gray (10YR 3/1 to 
4/1) sil loam; moderate, fine, granular structure; 
friable; neutral; abrupt, smooth boundary. 

A21—8 to 10 inches, dark-gray (10YR 4/1) silt loam; moder- 
ate, thin, platy structure; friable; slightly acid; 
clear, abrapt boundary. 

A22—10 to 12 inches, brown (10YR 5/3) silt loam; strong, 
thin, platy structure; friable; common, medium, faint 
mottles of yellowish brown and grayish brown 
(10YR 5/4 and 5/2); the surfaces of the plates are 
thinly eoated with gray; medium acid; clear, smooth 
boundary. 

Blg—12 to 18 inches, grayish-brown (2.8Y 5/2) light silty clay 
loam; moderate, medium, platy structure in place, 
but breaks readily to moderate, very fine, angular 
bloeky; firm when moist, and slightly sticky when 
wet; structural blocks have thin, gray coats and 
thin, dark-gray clay films; common, medium, prom- 
inent mottles of dark brown and dark reddish brown 
(1.5YR 4/4 and 5YR 3/4); medium acid; clear, 
smooth boundary. 

B21g—18 to 28 inches, brown (7.5YR 5/2) silty clay; weak, 
course, prismatic structure that breaks to strong, 
fine, angular blocky; very hard when dry, and plastic 
when wet; thick, dark-gray (10YR 4/1) clay coats 
on the structural blocks; common, medium, prom- 
inent mottles of dark brown and grayish brown (7.5YR 
4/4 and 2.5Y 5/2); medium acid; clear, smooth 
boundary. 

B22—28 to 38 inches, reddish-brown (5YR 4/3) silty clay; 
weak, coarse, prismatic structure and weak, thick, 
platy structure that breaks to strong, fine, angular 
blocky; very hard when dry, and plastic when wet ; 
medium acid; clear, smooth boundary. 
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Depth to muck or peat ranges from 18 to 42 inches. The 
color of the mineral deposit is variable because of slight 
differences in internal drainage and because of differences 
in stratification and in the sources of the sediments. 


WATSEKA SERIES 

The soils in the Watseka series are deep and sandy. 
They are moderately well drained to somewhat poorly 
drained soils on stream terraces. These soils belong to 
the Brunizem great soil group but are intergrading 
toward Regosols. 'lhey are on the lower parts of broad 
terraces along the Chippewa and Mississippi Rivers. 

These soils are associated with the Sparta soils, which 
are well drained. "They have less mottling than the very 
poorly drained Dillon soils. 

The following describes a representative profile of Wat- 
seka loamy fine sand (NWY4NWA, sec. 10, T. 25 N, 
R. 12 W.): 


A11—0 to 11 inches, black (10YR 2/1) loamy fine sand; weak, 
coarse, subangular blocky strueture that breuks to 
weak, fine, granular; friable; medium acid; gradual, 
smooth boundary. 

A12—11 to 18 inches, very dark gray (10YR 3/1) loamy fine 
sand; weak, coarse, subangular blocky structure that 
breaks readily to weak, fine, granular; roots plenti- 
ful; strongly acid; gradual, wavy boundary. 

01-18 to 24 inches, brown (10YR 5/3) sand; single grain; 
loose; common, medium, distinct mottles of dark 
yellowish brown and yellowish brdwn (10YR 4/4 and 
5/6); there are dark reddish-brown, iron-enriched 
areas, approximately 4 inches in diameter, within this 
horizon; strongly acid; gradual, smooth boundary. 

C2—24 inches +, light brownish-gray (10YR 6/2), moist sand. 


These soils vary somewhat in the location and intensity 
of mottling. The iron-enriched areas described in the 
C1 horizon are lacking in places. 


WAUKEGAN SERIES 


The Waukegan series 15 made up of moderately deep, 
well-drained soils of the Brunizem great soil group. 
These soils formed on stream terraces in silby material 
that overlies loose, stratified sand. Originally, the vege- 
tation was prairie grasses. 

These soils are associated with the Richwood and Da- 
kota soils. They are shallower over sand than the Rich- 
wood soils and have a silty texture rather than a loamy 
texture like that of the Dakota soils. 

The following describes a representative profile of a 
Waukegan silt oam in a cultivated field that has been 
limed (SEY%SEY, sec. 6, T. 25 N., R. 13 W.): 


AP 一 0 to 8 inches, very dark gray to black (10YR 3/1 to 2/1) 
silt loam; weak, medium, subangular blocky strue- 
ture that breaks to moderate, medium, granular; very 
friable; mildly alkaline; abrupt, smooth boundary. 

B1—8 to 14 inches, dark-brown (10YR 4/3) silt loam; weak, 
medium, platy structure that breaks to weak, fine 
and medium, subangular blocky; friable; moderately 
vesicular; tongues and streaks of staining from or- 
ganic matter carried down from the surface; mildly 
alkaline; gradual, wavy boundary. 

B2—14 to 24 inches, dark yellowish-brown (10YR 4/4) heavy 
silt loam; moderate, medium, subangular blocky 
structure; friable; moderately vesicular ; tongues and 
streaks of staining from organic matter carried down 
from the surface; medium acid; gradual, wavy 
boundary. 

B3—24 to 32 inches, dark yellowish-brown (10YR 4/4) loam; 
moderate, fine and medium, subangular blocky struc- 
ture; friable; strongly acid; gradual, smooth 
boundary. 
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Physiography, Drainage, and Geology 


Pepin County is mostly in the western upiand geo- 
graphic province of Wisconsin. A smaller part is in the 
lower lying central plain of the State and extends along 
the Chippewa River into the central part of the county. 
In general, the western upland is a plateau, capped with 
limestone, in which streams have cut deep, steep-sided val- 
leys. ‘The terrain is some of the most rugged in the State. 
In contrast, the central plain, which is generally north 
and east of Durand, consists of smooth to undulating up- 
lands and of areas of sandy and gravelly outwash under- 
lain by eroded, weak Cambrian sandstone. 

The most striking topographic features in the county 
ave along the Mississippi, Chippewa, and Eau Galle 
Rivers, which are the major streams that drain the county. 
The great trench, or gorge, of the Mississippi River, 
west of Lake Pepin, is bounded on both sides by steep 
bluffs that rise 300 to 500 feet above the level of the 
stream. The valley bottom along ‘the lower reaches of 
the Chippewa River in Pepin County is deep and wide. 
In most places this valley is bounded by uplands that 
rise abruptly to a height between 200 and 400 feet or more 
above the sandy flood plain of the river. 

Lake Pepin, along the southwestern boundary of the 
county, was formed after a large amount of detritus, or 
outwash, had accumulated and made a dam at the point 
where the Chippewa River flows into the Mississippi 
River. This outwash was laid down by floods during 
glacial periods. It was too coarse, and there was too great 
an amount of it, to be carried away by the Mississippi 
River. Consequently, it formed a dam on the north side 
of the Mississippi River and forced the main eurrent of 
that river to flow on the opposite side -of the flood plain 
from where it originally flowed. In time, a compara- 
tively still body of water formed behind the dam. 

Throughout most of its course, the Eau Galle River 
flows through a narrow, steep-walled valley, but in Pepin 
County the valley is broader. Where the Eau Galle River 
joins the Chippewa River, its valley 15 about 1 mile wide. 
The Eau Galle River is subject to violent flash floods dur- 
ing some seasons. Controlling the floodwaters is a major. 
problem for those who live along the lower reaches of 
the river. The large amount of water that pours from 
the mouth of the river, however, causes little damage 
along the main stream of the Chippewa River. 

Along all the major streams in the county, several 
levels of terraces and. steep escarpments rise above the 
present flood plains. The terraces were formed by the 
entrenchment of these major streams, which cut deep into 
the old flood plains. A striking example is the high ter- 
race west of the mouth of the Chippewa River, where the 
terrace breaks to the river in a single escarpment that is 
90 to 95 feet high. A few miles farther west, 45 or more 
feet above the level of the Mississippi River, is a broad 
terrace that is the site of the present town of Pepin. 

Besides the Mississippi, Chippewa, and Kau Galle 
Rivers, other streams that drain the county are Bear, 
Arkansaw, and Plum Creeks, which flow into the Chip- 
pewa River. In addition, Bogus and Lost Creeks flow 
south into Lake Pepin. 
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Bsg--88 to 88 inches, gruyish-brown (10YR 5/2) silty clay 
loam; moderate, weak, coarse, prismatic structure 
and very thick, platy structure that breaks to strong, 
medium, angular blocky; hard when dry, and plastic 
when wet; thin, discontinuous, reddish-brown (5YR 
4/4) clay coats on structural blocks; common, medi- 
um, prominent mottles of dark brown and grayish 
brown (7.5¥R 4/4 and 2.5Y 5/2) ; slightly acid; clear, 
smooth boundary. 

C—88 inches 十 , grayish-brown (10YXR 5/2) silt; weak, medium 
and thick, platy structure; slightly hard when dry, 
and slightly sticky when wet; neutral. 


In places the substratum consists of alternate layers of 
silt and clay, and it may contain thin layers of fine sand. 


ZWINGLE SERIES, POORLY DRAINED VARIANT 


The soils of this variant from the normal Zwingle series 
are very poorly drained. They belong to the Humic Gley 
great soil group. These soils formed on stream terraces, 
partly in loess and partly in thick deposits of silt and clay 
jaid down in slack water. These soils are in level to slightly 
depressed areas. The original vegetation was made up 
of grasses, sedges, reeds, and other water-tolerant plants. 
These soils are associated with the soils of the Zwingle 
series, which are lighter colored and are somewhat poorly 
drained. They are also associated with the well drained 
to moderately well drained Medary soils. 

The following describes a representative profile of 
Zwingle silt loam, poorly drained variant, in a cultivated 
field (SEYSW1, sec. 18, T. 23 N., R. 14 W.) : 


Ap—0 to 8 inches, black (10YR 2/1) silt loam; weak, fine, 
subangular blocky structure; friable; slightly acid; 
abrupt, smooth boundary. 

Al2 一 8 to 15 inches, black to very dark gray (10YR 2/1 to 3/1) 
light silty clay loam; weak, fine and very fine, granu- 
lar structure; friable; medium acid; gradual, smooth 
boundary. 

15 to 25 inches, reddish-gray and grayish-brown (5YR 
nnd 2.5Y 5/2) silty clay loam; moderate, thick, 
platy structure, in place, but breaks to moderate, fine, 
snbangular blocky; firm when moist, and slightly 
stieky when wet; neutral; gradual, smooth boundary. 

25 to 42 inches, grayish-brown (2.5Y.5/2) silty clay 
loam; thin lenses of reddish-brown (5YR 4/8) silty 
clay; weak, very thick, platy structure, in place, but 
breaks to moderate, medium, subangular blocky; firm 
when moist, and slightly sticky when wet; a few, 
dark stains from organic matter and thin clay coats 
line the channels formed by roots; mildly alkaline; 
gradual smooth boundary. 

C3g—42 inches +, grayish-brown (2.5Y 5/2) layers of silt 

loam, silty clay loam, and silty clay; massive; 
slightly sticky ; moderately alkaline. 


The A horizon ranges from 8 to 15 inches in thickness, 
and the structure of the Ap horizon is granular in places. 
The thickness, position, and number of reddish clayey 
layers are variable. 


Cig 
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General Nature of the County ° 


In this section the general geographic features of the 
county are described. Also described are the climate, the 
settlement and development of the county, and the more 
outstanding features of the agriculture. 


* By PAUL CARROLL, soil scientist, Soil Conservation Service. 
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over parts of Pepin County (5,9). As the glacier ad- 
vanced into the county from the northwest, it deposited 
a fairly thin layer of till over the area. "This till is now 
fairly well weathered and has a brownish color. Gener- 
ally, it is strongly leached and is therefore acid. Glacial 
drift deposited in the uplands of western Pepin County 
probably leveled the areas and made the region less rugged 
than before. For example, the outline of the east-facing 
escarpment of the Prairie du Chien cuesta where glacia- 
tion occurred is much less rugged than the same escarp- 
ment to the southeast in the Driftless Area. 

Most areas of the county are covered with a mantle of 
loess. The loess is Peorian and was laid down by winds 
during the Wisconsin glaciation (6). It is generally 8 to 
5 feet or more thick, but it is thinner in places. The deep- 
est deposits are on the more gently sloping areas. Depos- 
its of loess overlie till and bedrock, but where the loess 
overlies till there is generally a layer of pebbles or cobbles 
that separate the till from the silt. The loess consists of 
medium- to coarse-textured silt. Areas of coarse-textured 
silt are most extensive, probably because the material has 
been reworked by wind or because the silt was deposited 
near the source of the sediments. Soils of the Dubuque, 
Fayette, and Seaton series are among those formed mainly 
in loess. 

On the terraces and outwash plains adjoining the Chip- 
pewa River and its tributaries, the materials are mostly 
deposits of glacial sand and gravel. The largest area is 
northeast of the city of Durand. A mantle of silt and 
sand that was laid down by wind overlies the materials on 
the terraces in many places. 


Climate’ 


Table 8, compiled from records of the U.S. Weather 
Bureau at Menomonie, Dunn County, Wis., which is just 
north of Pepin County, gives climatic data that are typi- 
cal for the climate of Pepin County. The data given are 
more nearly representative of the climate of the valleys 
in Pepin County than the climate of the hills. ‘The daily 
and annual ranges in temperature are greater in the valleys 
than on the slopes because cold air collects in the valleys 
and lowers the minimum temperature. The slopes tend 
to moderate extremes in temperature. Precipitation is 
generally greater and is more intensive on the hilltops than 
in the valleys. 

In addition to the average temperatures given in table 8, 
temperatures are given in terms of degree days (7). The 
number of degree days is the difference between the aver- 
age temperature for a given day and 65° F. It is a meas- 
ure of the amount of heat needed to keep the temperature 
that day at 65° F. For example, a day that has an aver- 
age temperature of 50° would be counted as 15 degree 
days. A knowledge of accumulated degree days for a 
stated time is helpful in calculating the amount of fuel 
needed for heating buildings and for determining the rate 
of growth and the maturity date of crops. 


" Prepared by Marvin BURLEY, State climatologist for Wisconsin, 
Weather Bureau, U.S. Department of Commerce. 
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It is probable that Bear Creek once provided the main 
channel for the Buffalo River, which now flows southward 
in Buffalo County. The headwaters of the Buffalo River 
formerly were a part of Bear Creek and flowed westward 
to the Chippewa River (5). One theory, advanced as 
the reason for the change in the course of the Buffalo 
River, is that, during the glacial period, the mouth of 
Bear Creek was blocked by glacial drift and outwash and 
the water was forced to take a southward course. An- 
other theory is that a smaller, northward-flowing tribu- 
tary, through the process of headwater erosion, intercepted 
the Buffalo River. The fact that the mouth of the Buf- 
falo River, where it enters the Mississippi River, is lower 
than that of Bear Creek, where it enters the Chippewa 
River, supports this theory. The approximate border 
of the southward extension of glacial drift, however, just 
overlies the mouth of Bear Creek, and this supports the 
theory of glacial diversion. 

The relief and the soils of the county have been influ- 
enced greatly by the kind of bedrock. Prairie du Chien 
dolomite and Upper Cambrian (Croixian) sandstone— 
Trempealeau, Franconia, and Dresbach—make up the 
larger part of the bedrock (fig. 11). The dolomite is more 
resistant to weathering than the softer, underlying 
sandstone. 

The uplands of the rolling, dissected cuesta north of the 

: village of Pepin and west of the village of Avkansaw are 
underlain by Prairie du Chien dolomite and by various 
formations of Cambrian sandstone. The dolomite slopes 
southward with a drop of about 9 feet per mile (5), but 
the relief is not smooth. The cuesta has been dissected by 
Streams and is a maze of ridges and narrow coulees. Most 
of the uplands north and west of the Chippewa River, a 
small area south of Durand, and the central part of Albany 
Township are underlain by Prairie du Chien dolomite. 
. dust west of the Chippewa River in Pepin County, the 
dolomite has eroded away and the underlying sandstone 
is exposed in an east-facing escarpment. This east-facing 
escarpment of the Prairie du Chien cuesta exténds in a 
general north and south direction for 20 to 25 miles in 
St. Croix, Dunn, and Pepin Counties. It is a moderately 
irregular escarpment and has ridges that extend from 8 to 
5 miles between stream valley embayments. Where these 
ridges are still capped by dolomite, the tops are narrow, 
craggy, and castellated and the valleys are V-shaped. 
Where the ridges are capped by sandstone, the crests are 
broad and well rounded and the valleys are a mile or more 
in width. 

The remainder of the county, beyond the escarpment, 
is on the central plain. . Here, the area is underlain by 
beds of weak Cambrian sandstone and the topography 
is smoother than in the uplands. The underlying bedrock 
is greenish, glauconitic sandstone of the Franconia forma- 
tion. It is the parent material of the Norden and Urne 
soils. 

Almost all of Pepin County was covered by the ice sheet 
during the Wisconsin glaciation. Only Albany Town- 
ship and most of Lima Township are within the Driftless 
Area. It probably was during the first substage of the 
Wisconsin glaciation that till and outwash were deposited 
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Figure 11.—Cross section showing the.geology and the associated soils in Pepin County. 
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Tang 8.—7'emperature and precipitation 
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[Elevation 
nnn Y ي‎ 
Temperature 
Average 
Month degree 
Average Average Average Record Record days 
daily daily monthly high Year low Year 
maximum minimum 
p. oF, oF, °p. ^p. Number 
Jantary- sehen 24. 4 5.3 14.9 54 1944 — 40 1951 1, 550 
Tebrügry.--.-2e-—— asss 27.9 [| 7.7 17.8 55 1954 —28 1951 1, 320 
Maths SES sas 39. 7 19. 4 29. 6 81 1946 — 26 1948 1, 100 
Fool e —— 58.1 84.0 46. 1 93 1952 11 1939 570 
MOVs a Sa 71.0 45. 3 58. 2 97 1939 25 | *1954 260 
وعدي وک ر و ا عت 11108 ل‎ 79.7 55.8 67. 8 98 | * 1956 20 | 1945 80 
July.ceeeeii اطع دو د عدن‎ uc 84.4 59. 8 72.1 100 | 31948 42 | 31947 20 
August 82. 7 58.4 70. 6 101 1947 39 1958 20 
September- -....-..------ 73.0 49. 0 61.0 96 | 51948 25 1942 180 
October. seas سس وده لوه‎ 62. 3 38.6 50.5 88 | 31953 15 1952 460 
November____.----------- 41.4 24.5 33. 0 75 1944 —8 1956 960 
December... 29.0 12.5 20. 8 58 1951 一 28 1951 1, 370 
TOA ask 56.1 34.2 45.2 101 | 1947 —40 1951 7, 890 
1 Based on climatological summary compiled by the U.S. Weather Bureau, Menomonie, Wis., 1961. Average and extremes for period 


occurs is November 19. The chance that 1 inch or more 
of snow will fall by October 24 is 1 year in 10, and the 
chance that 1 inch or more will fall by December 16 is 9 
years in 10. Snow cover of 1 inch or more can be expected 
25 percent of the time in November, 60 percent of the time 
in December, 90 percent of the time m January and Febru- 
ary, 60 percent of the time in March, and 5 percent of the 
time in April. The ground is covered by 10 inches or more 
of snow on an average of 25 percent of the time from 
December through March. 


Taste 9—Monthly extremes in temperature and precip- 
itation, Menomonie, Dunn County, Wis. 


Two years in 10, One year in 10, 
month will have at month will have— 
least 4 days with— 

Month 
Maximum | Minimum 
tempera- | tempera- | Precipita- Precipita- 
ture equal | ture equal | tion less | tion more 
to or to or than than 
higher than| lower than 
ep. ‘F, Inches Inches 
January..-------- 39 —18 0. 18 1. 62 
Tebruary--------- 45 一 14 . 22 2. 09 
Marti. - 2 64 —2 . 66 4. 16 
Aprilia لاطت سس‎ 79 21 .94 4.37 
TU 87 31 1. 74 8. 84 
DUNES oe kee 91 44 2. 37 7. 25 
JWY soonest eee. 95 50 1.45 7. 07 
a 95 45 2. 06 5. 16 
September 90 33 . 69 6. 59 
Ooetober---------- 79 24 .2T7 3. 49 
November........ 60 4 .89 2. 92 
December... سس‎ 45 —11 14 2.19 


1938-59. Average length of record is 22 years. 


The climate of Pepin County is continental, The win- 
ters are generally long and cold. The summers are warm 
and have several hot, humid periods. Spring and fall are 
generally short and ave marked by many sharp changes 
in temperature. The area is in the path of pressure sys- 
tems that move down from Canada and of those that move 
across the country from southwest to northeast. Varia- 
tions in temperature are wide from season to season and 
from year to year. In the last 20 years, for example, there 
were 33 days in 1947 and 1949 when the temperature was 
90° or higher, and in 1951 there were only 4 days when 
the temperature was that high. During the same period, 
the number of days when the temperature was zero or 
lower ranged from 49 days in 1955 to 19 days in 1944 and 
1954. Table 9 shows the occurrence, by months, of ex- 
tremes in temperature and in precipitation. 

About 65 percent of the annual rainfall normally comes 
during the months of May through September, when the 
main crops are grown. In summer the probability of 1 
inch or more of rain falling in à T-day period is greatest 
the last 3 weeks of June; it is probable that that amount 
of rain will fall during the specified period more often 
than 4 years in 10. The next greatest, period of probable 
rainfall is the first week in August. The driest part of 
the summer generally is during the middle of August. 
The probability of a 7-day period with only a trace of 
moisture is 2 years in 10. About once in 2 years, intensive 
rainfall occurs at the rate of about 1.25 inches in 1 hour, 
1.95 inches in 6 hours, and 2.60 inches in 24 hours. The 
average number of days in a year having 0.01 inch or more 
of precipitation is 113, but in 2 out of 3 years the number 
of days having 0.01 inch or more of precipitation ranges 
from 102 to 124. 

The amount of snowfall in a season varies widely. The 
range is from more than 100 inches to less than 90 inches. 
The average date when the first snowfall of 1 inch or more 
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at Menomonie, Dunn County, Wis. 


780 feet] 
| 
Precipitation Average days temperature is— 
Average 
days 
Snow, sleet precipi- 
Greatest tation is | Maximum | Maximum | Minimum | Minimum 
Average daily Year 0.10 inch of 90° of 32° of 32° of zero 
Average | Maximum | Year | Greatest | Year | or more | and above | and below | and below | and below 
monthly daily 
Inches Inches Inches Inches Inches Number Number Number Number Number 
0. 71 0. 82 | 1946 8.5 26.5 | 1950 11.0 | 1952 2 0 23 31 11 
. 90 1.07 | 1948 9.7 27.0 | 1953 9.5 | 1948 3 0 19 28 9 
1.77 1. 70 | 1951 11.7 45.5 | 1951 12.0 | 1940 5 0 8 26 3 
2, 75 4. 08 | 1954 2.4 14.3 | 1945 7.0 | 1945 6 9 £) 14 0 
4. 09 3. 24 | 1938 .2 2.5 | 1946 2.5 | 1946 7 1 0 3 0 
4. 84 3. 60 | 1939 0 O Es Ü ا‎ 7 3 0 0 0 
4. 06 3. 70 | 1959 0 | Q جس‎ 7 7 0 0 0 
3. 67 3. 73 | 1955 0 0. جیا :0 ا‎ 6 6 0 0 0 
3. 29 5.19 | 1942 "I 2.0 | 1942 2.0 | 1942 5 2 (2) 1 0 
1. 76 2. 58 | 1949 0 4 8| 1959 4.0 | 1938 4 0 @ 9 0 
1, 53 1.60 | 1948 5.3 15. 1 | 1956 11.3 | 1957 4 0 8 23 1 
1, 16 1.06 | 1945 10.6 37.0 | 1950 10.0 | 1945 3 0 19 30 6 
30. 53 5.19 | 1942 49. 0 45. 5 | 1951 12.0 | 1940 59 19 77 165 30 


tember 29. The growing season, which is the number of 
days between the last freezing temperature in spring and 
the first in fall, averages 142 days. 

The probabilities of freezing temperatures are shown in 
table 11. The data given are more nearly representative 
of freezing temperatures in the valleys of Pepin County 
than of those in the hills. 'The probable dates that the 
several minimum temperatures will occur average about 1 
week earlier in spring and 1 week later in fall at the higher 
elevations than m the valleys. As a result, the growing 
season in the higher areas is as much as 2 weeks longer 
than in the valleys. 


TABLE 10.—Approwimate variations of relative humidity 
for the seasons of the year 


Percentage of relative Time in| Time in | Time in | Time in 
humidity winter | spring j summer fall 
Percent Percent Percent Percent 
Less than 50-.--.--------- 5 20 20 . 
50 306 WO sss uu EET 55 50 50 55 
More than 79____--.-.---- 40 30 30 30 


Settlement and Development 


'The land for Pepin County was acquired through a 
treaty with the Sioux Indians in 1837. At first the area 
was part of Dunn County, but in 1858 the present bound- 
aries were set. The name of the county was taken from 
Lake Pepin, which was probably named for an early 
French explorer. 

In 1841 the first permanent settlement was made near 
the present site of the village of Pepin. From this area 


? Less than one-half day. 
3 Also on earlier dates, months, or years. 


Thunderstorms occur on an average of 41 days a year 
in this county, but in individual years the range of occur- 
rence is from 22 to 59 days. Hail falls as often as 7 days 
in a single year, but on an average there are 2 days a year 
when hail occurs. Occasionally, violent windstorms asso- 
ciated with thunderstorms or squall lines pass over the 
area. Only one tornado has been recorded in Pepin 
County since 1916. 

Records on wind, sunshine, and relative humidity are not 
available for Pepin County, but the data in the following 
paragraphs, from records kept at La Crosse and at Min- 
neapolis, Minn., are representative of conditions in the 
county. 

From November through April, the prevailing winds 
are from the northwest, but the winds are southerly the 
rest of the year, The strongest winds occur in April and 
November, when their velocity averages 12 or 18 miles per 
hour; the months of July and August are the least windy, 
and then the average velocity is 8 or 9 miles per hour. 
On the average, the windspeed is less than 4 miles per 
hour 10 percent of the time, 4 to 12 miles per hour 60 per- 
cent of the time, and 13 to 31 miles per hour 30 percent 
of the time. Windspeed averages more than 31 miles per 
hour less than 1 percent of the time. The most destructive 
winds are generally from a westerly direction. 

An average of about 40 percent of possible sunshine is 
received during November and December, and 60 percent 
or more is received from May through September. Dur- 
ing the rest of the year, the sun shines between 50 and 60 
percent of the daylight hours. 

The approximate variations in relative humidity for the 
seasons of the year are given in table 10. The relative 
humidity is generally higher in winter and in fall than at 
other times. 

The average date of the last freezing temperature in 
spring is about May 10, and the first in fall is about Sep- 
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TABLE 11.—Probabilities of last freezing temperatures in spring and first in fall 


Dates for given probability and temperature 


Probability 


Spring: 
2 years in 10 later than__-.-------------------- 
4 years in 10 later than------------------------ 
6 years in 10 later than------------------------ 
8 years in 10 later than____.-_-----.----------- 
Fall: 
2 years in- 10 earlier than---------------------- 
4 years in 10 earlier than---------------------- 
6 years in 10 earlier than---------------------- 
8 years in 10 earlier than_--------------------- 


GIƏEƏISIOVÓOIIICFSHƏSSPSSšKSSSS‏ ج ي ر ج  ———— EL‏ ص 


16? F. 20? p.! 24° F. 28? F. 32? F. 

or lower or lower or lower or lower or lower 
April 8 April 15 April 26 May 7 May 20 
March 31 April 8 April 19 April 30 May 13 
March 25 April 1 April 12 April 24 May 7 
March 18 March 24 April 5 April 17 April 30 
November 4 October 27 October 14 September 29 | September 19 
November 12 | November 4 October 22 October 6 September 26 
November 18 | November 10 | October 28 October 13 October 2 
November 26 | November 18 | November 5 October 21 October 9 

The county has a lower proportion of farmland in crops 


than the average for the State because it contains many 
large areas of steep land and of wet bottom land not 
suitable for agriculture. 

According to a study made in 1959 to learn the soil and 
water conservation needs of the county, the pattern of Jand 
use will continue to be about the same. The study indi- 
cates that by 1975 the acreage in cropland will decrease by 
about 3.5 percent, and the acreage in woodland by 6.7 per- 
cent, and that the land used for forage crops or for pasture 
will increase by slightly more than 1 percent. It also 
indicates about 7 percent of the total land now available 
for agriculture will be lost because of urban expansion, 
the building of roads, and the use of areas for water 
impoundments. 


Types and sizes of farms 
There were 673 farms in Pepin County in 1959. Of 


these, 128 were miscellaneous or unclassified. The rest 
are listed according to the major source of income as 
follows: 
Number 
DARE TORRE ga 460 
Livestock farms other than dairy or poultry... À 45 
Poultry TOPLU II iii AER 10 
tool M ————————— sss 15 


FIO RO ag gqa 15 


The average-sized farm in 1959 was 203.5 acres, but in 
1950 it was 168.8 acres. As the size of farms in the comity 
increased, the number of farms decreased. The record 
number was in 1900, when there were 1,054 farms. 

About 82.4 percent of the income was from the sale of 
livestock and livestock products in 1959. Of this, about 
58.4 percent was from the sale of dairy products, 31.8 per- 
cent was from the sale of livestock other than dairy and 
poultry, and 9.8 percent was from the sale of poultry and 
poultry products. On the general farms about half the 
Income was derived from crops, and the remainder from 
livestock. The income from field crops was mostly from 
grain sold for cash. 


Crops 


Hay crops, corn, and oats are grown widely in the 
county to provide feed for the livestock. Special crops 
are snap beans, potatoes, and green peas. They are grown 
on a few farms for sale to processing plants. 


settlers moved up the Chippewa River into other parts of 
the county. Pepin became a permanent settlement in 1854, 
and in 1855 the town of Durand was laid out. The next 
year, settlers from Sweden established the village of 
Stockholm. 

At the time of the first census in 1860, the population of 
the county was 2,392. By 1900 the population had reached 
a high of 7,905, but in 1960 it had declined to 7,332. 

The first settlers established creameries, feed-grinding 
mills, and carding mills along the small streams. Lumber- 
ing was important, but the county lacked commercial 

- quantities of white pine, and many of the streams were 
too small to provide adequate power for large sawmills. 
Many of the logs for the lumber industry were rafted down 
the Chippewa River from other areas. 

Local transportation was by wagon or by boat on the 
Mississippi and Chippewa Rivers until 1882, when the 
railroad was extended into the county. In the early years 
Durand was used by farmers as a center for marketing 
their wheat, which was then the main crop. 


Agriculture 


Early agriculture in the county consisted mainly of 
growing wheat. The production of wheat declined after 
about 1880, and dairying became the main source of in- 
come on the farms. As a result, the acreage in corn, oats, 
tame hay, and pasture increased. 

The more outstanding features of the present agricul- 
ture of the county are discussed in the following pages. 
Statistics used are mainly from reports published by the 
U.S. Bureau of the Census. 


Land use 


In 1959, 136,931 acres, or about 90.3 percent of the total 
acreage, was in farms. The farmland, by use, and the 
acreage used for each purpose in that year, follow: 


Bor D M 8/1 ets as مطح م‎ LES T5 
Harvested 
Used only for pasture 
Not harvested or pastured 

Wogatand. LOL aaa خخ خخخ‎ 
Pastured 
Not pastured 

Other land pastured (not cropland and not woodland). 

Other land (house lots, roads, wasteland, and so on)... 
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and grazing. Yields of permanent pasture have been 
increased by renovating the fields. This practice consists 
of seeding steep areas to grasses and legumes.but, at the 
sume time, protecting them from erosion. . 

When an area is renovated, the old sod is worked with 
a field cultivator, or similar tool, until a good seedbed 
isobtained. The residue from the sod that remains on the 
surface protects and binds the soil and. helps absorb run- 
off. After the seedbed is prepared, lime and fertilizer 
are applied according to the needs indicated by soil tests. 
Generally, renovation is most, successful if begun in fall 
prior to seeding. 

Many areas that were too steep or eroded for continued 
use without being improved have been brought back to 
profitable use by renovating them. "This has helped to 
increase the returns from dairying and has improved the 
areas for trees and wildlife. Because of renovating, many 
farmers now have a large enough acreage in permanent 
pasture and no longer need to use their woodland for 
pasture. Consequently, the wooded areas and areas used 
for wildlife have improved. 


Farm tenure 


About 72.5 percent of the farms in the county were 
operated by full owners in 1959. In that year tenants 
operated about 8.5 percent of the farms, and part owners 
operated 18.6 percent. Managers operated 0.4 percent; of 
the farms. About 90 percent of the farmers who own and 
operate their own farms also rent additional land. 

The number of farms operated by tenants was highest 
in 1940, when it was 22.8 percent, but the number has 
since declined. The proportion of tenancy, however, has 
been near the average for the State since 1900. 


Conservation programs 


The need to conserve natural resources has been strongly 
emphasized since the early 1930's. In 1933 camps of the 
Civilian Conservation Corps were located in and near 
Pepin County. Workers from these camps completed a 
number of dams and planted trees to help control erosion. 
In 1940 the Pepin County Soil Conservation District was 
organized to promote soil conservation. 

Pasture improvement, contour striperopping, and wood- 
land improvement; are most widely used in this county to 
conserve the soils (fig. 12). According to a study of soil 
and water conservation needs made in 1959, about 44 per- 
cent of the harvested cropland in the county receives 
adequate conservation treatment or does not require con- 
servation practices. The remaining acreage needs strip- 
cropping or related practices that provide protection from 
erosion. 

The improvement in pastures has helped in many other 
kinds of soil conservation farming. Renovated pastures 
provide more forage than those that have not been reno- 
vated. Therefore, farmers who renovate their pastures 
can utilize the remaining less sloping land on their farms 
more efficiently for feed grains and silage. Grazing of 
woodlots, steep marginal lands, and swamps has decreased 
considerably in the county. Asa result, the trees in wood- 
lots have improved, the vegetation in wildlife areas pro- 
vides better food and cover for wildlife, and runoff and 
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Tame hay was grown on more than 19,234 acres, or 
25.5 percent of the total cropland, in 1959. 'The kind 
of hay grown has changed significantly in recent years. 
The acreage in clover and timothy has decreased, and 
that in alfalfa and alfalfa mixtures has increased. Altal- 
fa alone and alfalfa mixed with bromegrass or other 
grasses accounted for more than 81.5 percent of the 
acreage of hay harvested in 1959, 

Alfalfa generally gives higher yields of good-quality 
forage than clover or timothy. It also is effective 1n con- 
trolling erosion. It needs a fertile, well-drained soil, and 
it requires lime, potash, and phosphate to yield well. 
jeu. is generally done in April along with oats or 
some other nurse crop. 

Most of the hay crop is harvested dry, but some is har- 
vested for silage. If cut for silage, the first and coarser 
growth of hay is harvested before good hay-curing 
weather. The better quality, second cutting is cured for 
hay, and sometimes a third cutting can be harvested. 

The acreage used for corn is next largest to that used 
for hay crops. In 1959 corn was grown on 18,227 acres, 
or on about 24.2 percent of the cropland. About 84.3 
percent of the acreage of corn is cut for grain, and the 
rest is cut for silage. Most all of it is used on the farm 
to provide feed for livestock in winter. In 1959, the 
average yield per acre was 67.5 bushels. 

Most of the corn 15 grown on the more nearly level, fer- 
tile soils of the county. The soil is plowed im fall or 
early in spring and prepared for seeding in May. The 
corn is cultivated during the summer and is harvested 
in October or November, depending on the weather. Gen- 
erally, corn is cut for silage when the kernels begin to 
dent. If there has been an early frost, however, the crop 
is harvested as soon after the first frost as possible. 

. Oats were grown on about 14,417 acres, or on about 
19.4 percent of the cropland in 1959. The average yield 
was 46.4 bushels per acre in that year. Oats are grown 
mainly as a nurse crop for hay. The fields used for oats 
are often plowed in fall Early in spring, the seedbed 
is prepared, and the oats are generally seeded in April. 

After the oats mature, they are harvested by using a 
binder or combine. Most of the crop is ground, mixed 
with concentrates, and fed on the farm. The straw is 
baled and used as bedding. In some places oats are used 
as a supplementary hay crop and are cut green. 

Soybeans were grown on more than 5,874 acres in 1959. 
Most of the grain from this crop is used as feed, but some 
is used for hay or other purposes. 

Rye, wheat, buckwheat, barley, and flax are also grown. 
The acreage used for these crops, however, is fairly small. 


Pastures 


About 99.3 percent of the land in farms, or 40,153 acres, 
was in pasture in 1959. This acreage consisted of crop- 
land used for pasture and of other open areas not suitable 
for plowing that are used for permanent pasture. In 
addition, 29,110 acres of woodland was pastured, or 55.1 
percent of the total land in pasture. 

In recent years emphasis has been on establishing better 
pastures. As a result, some of the wooded areas formerly 
used for pasture are now fenced and protected from fire 
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Figure 12.—Typical landscape of stripcropped fields in Pepin County; the area is near Stockholm. 
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erosion are reduced. An undergrowth of aspen, birch, 
pin cherry, and other hardwoods now grows in woodlots 
that are protected from fire and grazing and gives good 
cover for wildlife. Deer and other game animals have 
increased. 

Other practices used. extensively in the "m to con- 
serve the soils consist of establishing diver sions, - -construct- 
ing grassed waterways, planting tre ees, and improving the 
areas for wildlife. In addition, many structures have 
been built to control gullies. Recent programs estab- 
lished to conserve the soil and to protect the watershed 
have helped the farmer bear the high cost of building the 
fairly large structures needed in many places to control 
gullies. Much of the topography of the county is rolling 
and rough. Consequently, the farms in the valleys are 
fi equently damaged by flooding 1f gullies are not checked. 
In many areas farmers have organized local watershed 
groups to help work out problems in soil conservation. 

An increasing number of farmers are placing their 
farms under a complete soil conservation program. In 
1959, 406 farms, or about 60 percent of the farms i in the 
county, were operating under land use practices. 
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Hard. When dry, is moderately resistant to pressure; can be 
broken in the hands without difficulty but is barely breakable 
between thumb and forefinger. 

Loose. Noncoherent when moist or dry. Loose soils are gen- 
erally coarse textured and are easily tilled. 

Plastic. When wet, retains an impressed shape and resists being 
deformed; plastic soils are high in clay and are difficult to 
till. 

Soft. Weakly coherent aud fragile; when dry, breaks to powder 
or individual grains under slight pressure. 

Contour stripcropping. Growing crops in strips that follow the 
contour or that are parallel to terraces or diversions; strips 
of grass or close-growing crops are alternated with strips of 
clean-tilled erops or summer fallow. 

Diversion. A broad-bottomed ditch that serves to divert runolf 
water: so that it will flow around the slope to a safe outlet. 

Dolomite. À rock that contains a high proportion of calcium and 
magnesium carbonates. Limestone that is high in calcium 
and magnesium carbonates is commonly called dolomitic lime- 
stone. 

Dune. À mound or ridge of loose sand piled up by wind. 

Erosion. The wearing away of the land surface by wind, moving 
water, or ice, and by such processes as landslides and creep. 

Escarpment. A long, steep ridge of land or rock that resembles a 
Cliff. It faces in one general direction and separates two 
areas of more nearly level land. 

Glacial drift. Rock material transported by glacial ice and then 
deposited ; also includes the assorted and unassorted materials 
deposited by streams flowing from glaciers. 

Glacial outwash. Cross-bedded gravel, sand, and silt deposited by 
melt water as it flowed from glacial ice. 

Glacial till. Unstratified glacial drift that consists of clay, silt. 
sand, gravel, and boulders transported and deposited by glacial 
ice. 

Horizon, soil. A layer of soil, approximately parallel to the soil 
surface, that has characteristics produced by soil-forming proc- 
esses. The relative positions of the several soil horizons in the 
soil profile and their nomenclature follow : 

Horizon A. The master horizon consisting of (1) one or more 
mineral horizons of maximum organic accumulation; or (2) 
surface or subsurface horizons that are lighter in color than 
the underlying horizon and that have lost clay minerals, iron, 
and aluminum with resultant concentration of the more re- 
sistant minerals; or (3) horizons belonging to both of these 
categories. 

Horizon B. The master horizon of altered material characterized 
by (1) an accumulation of clay, iron, or aluminum, with 
accessory organic materials; or (2) blocky or prismatic 
structure together with other characteristics, such as strong- 
er colors, unlike those of the A horizons or the underlying 
horizons of nearly unchanged material; or (3) characteris- 
ties of both these categories. Commonly, the lower limit of 
the B horizon corresponds.to the lower limit of the solum. 

Horizon C. A mineral layer, excluding hedrock, that is either 
like or unlike the material from which the solum is presumed 
to have formed, relatively little affected by pedogenie proc- 
esses, and lacking properties of À or B but including ma- 
terials modified by weathering outside the zone of major 
biologieal activity. 

Horizon R. Underlying consolidated bedrock, such as granite, 
sandstone, or limestone. If presumed to be like the parent 
rock from which the adjacent overlying layer was formed, 
the symbol R is used alone. If presumed to be unlike the 
overlying material, the R is preceded by a Roman numeral, 
which denotes lithologie discontinuity. 

Humus. The well-decomposed, more or less stable part of the or- 
ganic matter in mineral soils. 

Loess. Geological deposits of fairly uniform, fine material, mostly 
silt, presumably transported by wind. 

Massive. Large uniform masses of cohesive soil, in some places 
with ill-defined and irregular breakage, as in some of the fine- 
textured alluvial soils; structureless. 

Morphology, soil. The physical constitution of the soil, including 
the texture, structure, consistence, color, and other physical 
and chemical properties of the various soil horizons that make 
up the soil profile. 
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Glossary 


Acidity. See Reaction. 

AC soil. A soil that has only A and © horizons in the profile und no 
clearly developed B horizon ; lacks a subsoil, 

Aggregate, soil. A single mass or Cluster consisting of many in- 
dividual soil particles held together, such as a prism, crumb, 
or granule. 

Alluvium. Soil or rock material, such as gravel, sand, silt, ov clay, 
deposited by a stream. 

Available moisture capacity. The capacity of a soil to hold moisture 
that plants can use. It is the difference between the amount 
of water in a soil at field eapacity and the amount in the 
same soil when plants begin to wilt. Commonly expressed 
as inches of water per inch of soil depth. 

Bottom land. Nearly level land on the bottom of a valley that has 
a stream flowing through it. Subject to flooding and often 
referred to as à flood plain. 

Caleareous soil. A soil that contains enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) when 
treated with cold, dilute hydrochloric acid. 

Catena. A group of soils developed from similar parent materials 
but that have different characteristics because of differences 
in relief and drainage. 

Chert. Irregular shaped, angular fragments of crystalline quartz 
rock weathered from cherty limestone. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. : 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the base of steep slopes. 

Consistenee, soil. The property of soil material that is expressed 
by the resistance of the individual particles to separating from 
one another (cohesion) or by the ability of a soil mass to under- 
go a change in shape without breaking (plasticity). The eon- 
sistence varies with. the content of moisture. Thus, a soil 
aggregate or clod may be hará when dry and plastic when 
wet. Terms used to describe ‘consistence are— 

Friable. When moist, easily crushed by hand and coheres when 
pressed together. Friable soils are easily tilled. 

Firm. When moist, crushes under moderate pressure, but re- 
sistance is distinctly noticeable. Firm soils are likely to be 
difficult to till. 
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Structure, soil. The arrangement of the soil particles into lumps, 
granules, or other aggregntes. Structure is described by grade 
(weak, moderate, or strong), that is, the distinctness and 
durability of the aggregates ; by the size of the aggregates (very 
fine, fine, medium, eoarse, or very coarse); and their shape 
(platy, prismatie, columnar, blocky, granular, or crumb). A 
soil is described as structureless if there are no observable ag- 
gregates. Structureless soils may be massive (coherent) or 
single grain (noucoherent). 

Blocky, angular. Aggregates are block shaped; they may have 
flat or rounded surfaces that join at sharp angles. 

Blocky, subangular. Aggregates have some rounded and some 
plane surfaces ; vertices are rounded. 

Columnar. Aggregates are prismatic and are rounded at the 
upper ends. 

Crumb. Generally soft, small, porous aggregates, irregular, but 
tending toward a spherical shape. 

Granular. Roughly spherical, firm, small aggregates that may 
be either hard or soft but that are generally firmer than 
crumb and lack the distinet faces of blocky structure. 

Platy. Soil particles are arranged around a plane that is gen- 
erally horizontal. 

Prismatic. Soil particles are arranged around a vertical line; 

` aggregates have flat, vertical faces. 

Subbase material. The layer of material used in the pavement 
system between the subgrade and the base course. It lies 
directly under the base layer and is, in turn, underlain by the 
subgrade. 

Subgrade material. The prepared and compacted soil material be- 
low the pavement system; called the ‘‘basement soil.” 

Subsoil. Technically, the B horizon of soils that have a distinct 
profile; roughly, that part of the profile that is below the plow 
layer and above the unweathered layers below. 

Substratum. Any layer lying beneath the solum, or true soil; the 
G or D horizon. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to S inches in thickness. "The 
plowed layer. 

Terrace, stream, An area that is fairly level and formerly was the 
flood plain of 2 stream but now lies above the present flood 
plain; the area is generally underlain by stratified stream 
sediments. 

Terracing. Construction of shallow, nearly level ditches that have 
broad slopes suitable for farming; used for controlling runoff 
water on sloping land. 

Texture, soil. The relative proportion of sand, silt, and clay par- 
ticles in a soil. The basie textural elasses in increasing pro- 
portions of fine particles are sand, loamy sand, sandy loam, 
loam, silt loam, silt, sandy clay loam, clay loam, silty clay loam, 
sandy clay, silty clay, and clay. The sand, loamy sand, aud 
sandy loam classes may be further subdivided by specifying 
“coarse,” "fine," or “very fine.” 

Tilth. Che condition of a soil or seedbed, in relation to the growth 
of plants, with special reference to soil structure. 

Topsoil. Soil or soil material, presumably fertile, that is ordi- 
‘narily rich in organic matter and is suitable as a surface for 
roadbanks, embankments, and ditehes. 

Upland. Land that lies above the stream terraces and that is under- 
lain by bedrock at a fairly shallow depth; generally all areas 
that are not on terraces or bottom lands. 

Vesicular. Having small openings or pores within the structural 
aggregates. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 

Weathering. The physical and chemical disintegration and decom- 
position of rocks and minerals. Soilis the result of weather- 
ing and other chemical, physical, and biological alterations 
that have changed the upper part of the earth’s crust through 
various periods of time. 

White grub. The larva of the June beetle, which damages young 
trees by feeding on the roots. 

Wilting coefficient (or permanent wilting point). The moisture 
content of soil, on an ovendry basis, at which plants (specifi- 
cally sunflower) wilt so much that they do not recover when 
placed in a dark, humid atmosphere. At wilting point the 
percentage of water available to plants approximates the mini- 
mum content of moisture in the soil at a depth below that af- 
fected by surface evaporation. 
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Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils generally indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—fine, 
medium, and coarse; contrast—faint, distinct, and prominent. 

Muck. Well-decomposed, organic soil material developed from peat, 
Generally, muck has a higher mineral or ash content than peat 
and the original plant parts cannot be identified. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, 
a notation of 10YR 3/2.is a color with the hue of 10YR, the 
value of 3, and a chroma of 2. 

Neutral soils. See Reaction. 

Parent material (soil). The horizon of weathered rock or partly 

. weathered soil material from which the soil has formed. Hori- 
zon C of the soil profile. 

Peat. Unconsolidated soil material, largely undecomposed organic 
matter, that has accumulated where there has been excess 
moisture. 

Ped. An individual natural soil aggregate, such as a crumb, prism, 
or block, in contrast to a clod, which is a mass of soil brought 
‘about by digging or other disturbance. 

Perched water table. See water table. 

Permeability, soil. The quality of a soil that enables it to trans- 
mit air and water. The following relative classes of soil per- 


meability refer to estimated rates of movement of water in 
inches per hour through saturated undisturbed cores under a 
one-half inch head of water : 


Inches per hour 
Less than 0.05 


Rapid_--_----------~.--..-------------- 5.00 to 10.00 


Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. See also Horizon, soil. 

Reaction. The degree of acidity or alkalinity of soil expressed in 
pH values or in words, as follows: 


pH 
Extremely acid.......-.. خخ سس من‎ Below 4.5 
Very strongly acid... 2-22-24 ——— 4.5-5.0 
Strongly RCS 8 5.1-5.5 
Medium acid... -- 5.6-6.0 
Slightly acid... 6.1-6.5 
Neutral......- -- 6.6-7.3 
Mildly alkaline..----___..--------.~.-- 7.4-7.8 
Moderately 211811136 - 7.9-8.4 
Strongly 和 LOT 人 8.5-9.0 
Very strongly alknline_---------------------- 9.1 and higher 
Relief. Elevations and inequalities of the land surface, considered 


collectively. 

Renovation of pastures. Method for restoring soils used for pas- 
ture or hay to higher productivity by cultivating carefully, 
generally with a field cultivator or similar tool, so that the 
tillage will not cause erosion. ‘The soil is then limed, fertilized, 
and reseeded with a suitable mixture of grasses and legumes. 

Root-collar weevil. An insect that damages trees by girdling them 
at or below the ground line. 

Sand. Mineral particles that range from 0.05 millimeter (0.002 
inch) to 2.0 millimeters (0.078 inch) in diameter; also, 2 soil 
that contains 85 percent or more of sand-size particles and in 
which the percentage of silt, plus 114 times the percentage of 
clay, does not exceed 15. ‘The particles are larger than those 
of silt or clay. 

Sand blow. A localized area of extreme wind erosion in a sandy 


soil. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper timit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 per- 
cent clay. 

Soil. A natural, three-dimensional body on the earth's surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon 
parent material, as conditioned by relief over periods of time. 

Solum, soil. The upper part of a soil profile, above the parent ma- 
terial, in which the processes of soil formation are active. 
The solum in mature- soils consists of the A and B horizons. 
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[See table 6, p. 64, for the acreage and proportionate extent of the soils, and table 1, p. 19, for the estimated yields. To find the engineering 


Dashes show that Riverwash was not placed in a woodland group, because 
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Capability unit 


Page 


9 
10 


Symbol 


Ile-3 
IIw-2 
I-1 
IIe-1 
ITe-1 
1116-1 
1116-1 
IVe-1 
IVe-1 
Vie-1 
IVs-1 
IVs-1 
VIs-1 
VIs-1 
VIIs-1 
1115-1 
1118-1 
1118-1 
1118-1 
1118-1 
1715-1 
1-1 
116-1 
llw-1 
1115-1 
1115-1 
1118-1 


| IIs-1 


lle-2 
IIe-2 
TITe-3 
IVw-1 


| IIe-1 


116-17 


properties of the soils, see the section beginning on p. 81. 


it is not suited to trees] 


Soil name 


Almena silt loam, 2 to 6 percent slopes, moderately eroded. uu 
Arenzville silt loam__..-----..--------------.-_-- eee 


Downs silt loam, benches, 12 to 20 percent slopes 


Downs silt loam, benches, 12 to 20 percent slopes, moderately eroded------------- i 


Downs silt loam, benches, 12 to 20 percent slopes, severely eroded___.__.______. = 
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Capability unit 


Page 
15 


Symbol 
IVs-1 
IVs-1 
IVs-l 
1185-1 
VIs-1 
1118-1 
IVe-3 
IVe-3 
VIe-2 
VIe-2 
VIIe-1 
VIIe-1 
VIIe-1 
VIIe-1 
VIIe-1 
VIIe-1 
IVs-1 
IIw-2 
1-1 
IIe-1 
IIe-1 
IIle-1 
IIIe-1 
IVe-1 
I-1 
IIe-1 
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Soil name 
Gotham loamy fine sand, 0 to 2 percent slopes--------------------------------- 
Gotham loamy fine sand, 2 to 6 percent slopes-------------------- 
Gotham loamy fine sand, 2 to 6 percent slopes, moderately eroded. 
Gotham loamy fine sand, 6 to 12 percent slopes-------------------------------- 
Gotham loamy fine sand, 6 to 12 percent slopes, moderately eroded__.------------ 
Hixton fine sandy loam, 2 to 6 percent slopes, moderately eroded_..-------------- 
Hixton fine sandy loam, 6 to 12 percent slopes_---.---------------------------- 
Hixton fine sandy loam, 6 to 12 percent slopes, moderately eroded--------------- 
Hixton fine sandy loam, 12 to 20 percent slopes- ------------------------------- 
Hixton fine sandy loam, 12 to 20 percent slopes, moderately eroded___------------ 
Hixton fine sandy loam, 20 to 30 percent slopes. ...-.-------------------------- 
Hixton fine sandy loam, 20 to 30 percent slopes, moderately erodeqd--------------- 
Hixton fine sandy loam, 20 to 30 percent slopes, severely croded. - ~~ ------------- 
Hixton fine sandy loam, 30 to 45 percent slopes_-_-~-----.---------------------- 
Hixton fine sandy loam, 30 to 45 percent slopes, moderately eroded_.------------- 
Hixton fine sandy loam, 30 to 45 percent slopes, severely eroded ___-~_------------ 
Hubbard loamy fine sand, 0 to 3 percent slopes. ____--------------------------- 


Loamy alluvial land. a 
Loamy alluvial land, wet_._---.--------------------~----~-----2-+----------- 
Loamy wet terrace land_.--------------~----------------------+-------------- 
Loamy very wet terrace land_._--..---.---------------------+----+---------- 
Medary silt loam, 0 to 2 percent slopes.__.----------------------- 


Medary silt loam, 2 to 6 percent slopes. __.---------------------- 
Meridian fine sandy loam, 0 to 2 percent slopes 
Meridian fine sandy loam, 2 to 6 percent slopes 
Meridian fine sandy loam, 2 to 6 percent slopes, moderately croded.. 
Meridian fine sandy loam, 6 to 12 percent slopes------------------ 
Meridian fine sandy loam, 6 to 12 percent slopes, moderately eroded __.- 5 
Meridian fine sandy loam, 6 to 12 percent slopes, severely eroded- --------------- 
Meridian fine sandy loam, 12 to 20 percent slopes, moderately eroded... 
Morocco loamy fine sand___.--.--------------------------------------------- 
Norden fine sandy loam, 2 to 6 percent slopes, moderately eroded ___------------- 
Norden fine sandy loam, 6 to 12 percent slopes--------------------------------- 
Norden fine sandy loam, 6 to 12 percent slopes, moderately eroded. .............- 
Norden fine sandy loam, 6 to 12 percent slopes, severely croded____-------------- 
Norden fine sandy loam, 12 to 20 percent slopes........-------------------- — 
Norden fine sandy loam, 12 to 20 percent slopes, moderately eroded.. ul u. u. 
Norden fine sandy loam, 12 to 20 percent slopes, severely eroded ------------------- 
Norden fine sandy loam, 20 to 30 percént slopes----------- 人------------------- 
Norden fine sandy loam, 20 to 30 percent slopes, moderately eroded- --.------~---- 
Norden fine sandy loam, dark surface variant, 2 to 6 percent slopes, moderately 
eroded. 
Norden fine sandy loam, dark surface variant, 6 to 12 percent slopes, moderately 
eroded. 
Norden loam, 12 to 20 percent slopes, moderately eroded_._.-.------------------ 
Norden loam, 20 to 30 percent slopes....------------------------------------- 
Norden loam, 20 to 30 percent slopes, moderately croded______------------------ 
Norden silt loam, 2 to 6 percent slopes. _.._-.--------------------------------- 
Norden silt loam, 2 to 6 percent slopes, moderately eroded __..--------------- 
Norden silt loam, 6 to 12 percent slopes______-.------------------------------- 
Norden silt loam, 6 to 12 percent slopes, moderately eroded--------------------- 
Norden silt loam, 6 to 12 percent slopes, severely eroded__.....----------------- 
Norden silt loam, 12 to 20 percent slopes______.._.-------..------------------- 
Norden silt loam, 12 to 20 percent slopes, moderately eroded _-_------------------ 
Norden silt loam, 12 to 20 percent slopes, severely eroded__.....--.------------- 
Norden silt loam, 20 to 30 percent slopes_......-.----------------------------- 
Norden silt loam, 20 to 30 percent slopes, moderately eroded __.----------------- 
Norden silt loam, 20 to 30 percent slopes, severely eroded ----------------------- 
Norden silt loam and loam, 30 to 40 percent slopes.....------------------------ 
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Capability wnit Woodland 
group 

Symbol Page | Number Page 
1116-1 18 | 2 25 
IIIe-4 1213 26 
1116-4 12] 3 26 
IIw-2 10| 8 29 
Ile-1 8 | 1 24 
Ile-1 8/1 24 
TIIe-1 10 | 1 24 
IIIw-2 12 10 30 
Vw-1 16 |10 30 
IVs-1 15,5 28 
IVs-1 15| 5 28 
IVs-1 15 | 5 28 
VIs-1 18 | 5 28 
VIs-1 18 | 5 28 
1115-1 18 | 6 28 
VIIs-1 18 | 6 28 
IVse-1 15 | 7 28 
1-1 8 | 9 30 
IIe-1 8 | 9 30 
VIIIs-1 I9 ||] eurer 
IIw-1 10 | 8 29 
VIIs-2 18 | 7 28 
IIe-1 8|1 24 
IIe-1 8|1 24 
IIIe-1 1011 24 
1116-1 10 | 1 24 
1116-1 10 1 24 
IVe-1 14 | 2 25 
IVe-1 14|2 25 
VIe-1 16 | 2 25 
VIe-1 16 | 2 25 
Vie-1 16 | 2 25 
VIIe-1 18 | 2 25 
IIe-1 8 | 1 24 
1116-1 10 | 1 24 
IIIe-1 10 | 1 24 
IVe-1 1412 25 
IVe-1 14|2 25 
IVe-1 14 | 2 25 
VIe-1 16 | 2 25 
Vie-1 16 | 2 25 
VIIe-1 18 | 2 25 
VIIs-1 18 | 6 28 
IVs-1 15156 28 
IVs-1 15 | 5 28 
IVs-1 15 | 5 28 
VIs-1 18 | 5 28 
VIs-1 18 | 5 28 
VIIs-1 18 | 6 28 
VIIs-1 18|4 27 
VIIe-1 18|2 25 
VIIs-1 18 | 6 28 
I-1 889 30 
IIe-1 8|9 30 
VIIe-1 18 | 4 27 
VITe-1 18 | 4 27 
VIIe-1 18 | 4 27 
1118-1 13 | 3 26 
IVe-3 14 | 3 26 
VIe-2 17 | 3 26 
VIe-2 1714 27 
VIe-2 17|4 27 
VITe-1 18 | 4 27 
VIIe-1 18 | 4 27 
VIIe-1 18 | 4 27 
VIIe-1 18 | 4 27 
IIw-2 10 10 30 
IVs-1 15 | 5 28 
TIs-1 10 | 9 30 
IIe-2 919 30 
116-2 919 30 
1116-8 11,9 30 
IIw-1 10 | 8 29 
11-1 1018 29 
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Soil name 


Norden silt loam and loam, 30 to 40 percent slopes, moderately eroded------------ 
Northfield very fine sandy loam, 2 to 6 percent slopes 
Northfield very fine sandy loam, 2 to 6 percent slopes, moderately eroded___.____- 


Orion silt loam... 


Otterholt silt loam, loamy substratum, 2 to 6 percent slopes uuu 
Otterholt silt loam, loamy substratum, 2 to 6 percent slopes, moderately eroded..... 
Otterholt silt loam, loamy substratum, 6 to 12 percent slopes, moderately croded___ 


Peat and muck, deep... ...... 
Peat and muck, shallow______ 


Plainfield loamy fine sand, 0 to 2 percent slopes... uuu 
Plainfield loamy fine sand, 2 to 6 percent slopes J... J... l... clle ssl 
Plainfield loamy fine sand, 2 to 6 percent slopes, eroded. au 
Plainfield loamy fine sand, 6 to 12 percent slopes ccc ل م‎ 
Plainfield loamy fine sand, 6 to 12 percent slopes, eroded. uuu 
Plainfield loamy fine sand, 12 to 20 percent slopes_____-...----.-.--.----------- 
Plainfield loamy fine sand, 12 to 20 percent slopes, eroded__________ pr 
Plainfield loamy fine sand, mottled subsoil variant; 0 to 2 percent slopes- -------- 
Richwood silt loam, 0 to 2 percent slopes... 222222 lc Il لام من سا سم مام ام م مم‎ 
Richwood silt loam, 2 to 6 percent slopes uuu 


uplands, 2 to 6 percent slopes. ___.--------------- 


uplands, 6 to 12 percent slopes, moderately eroded. - 
uplands, 6 to 12 percent slopes, severely eroded_____ 
uplands, 12 to 20 percent slopes. ___---..-------__ 
uplands, 12 to 20 percent slopes, moderately eroded_ 
uplands, 12 to 20 percent slopes, severely عملت‎ 
uplands, 20 to 30 percent slopes_______ cl ع‎ 
uplands, 20 to 30 percent slopes, moderately eroded. 
uplands, 20 to 30 percent slopes, severely eroded____ 
valleys, 2 to 6 percent slopes. aun 
valleys, 6 to 12 percent slopes_.--_------.-------- 
valleys, 6 to 12 percent slopes, moderately eroded. . - 
valleys, 12 to 20 percent slopes... 2.2. lll. À 
valleys, 12 to 20 percent slopes, moderately eroded. _ 
valleys, 12 to 20 percent slopes, severely eroded..... 
valleys, 20 to 30 percent slopes. 
valleys, 20 to 30 percent slopes, moderately eroded__ 
valleys, 20 to 30 percent slopes, severely eroded_____ 


Riverwash_..--------------- 
Rowley silt ljoam------------ 
Sandy alluvial łand---------- 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Tayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 
Seaton and Fayette silt loams, 


Sparta fine sand and Dune landa 
Sparta loamy fine sand, 0 to 2 percent slopes. .__--....----------..---.-----.-- 


Sparta loamy fine sand, 2 to 6 percent slop 


Sparta loamy fine sand, 2 to 6 percent slopes, eroded uuu 
Sparta loamy fine sand, 6 to 12 percent slopes.._._-.-..----------------------- 
Sparta loamy fine sand, 6 to 12 percent slopes, eroded _ ee 
Sparta loamy fine sand, 12 to 20 percent slopes, eroded- ------------------------ 


Steep stony and rocky land... 
Terrace escarpments, loamy- . 


Terrace escarpments, sandy... 
Toddville silt loam, 0 to 2 percent slopes- --~--- 
Toddville silt loam, 2 to 6 percent slopes......- 


Urne fine sandy loam, 30 to 45 percent slopes. uuu 
Urne fine sandy loam, 30 to 45 percent slopes, moderately eroded___ 2.2 2. c. 
Urne fine sandy loam, 30 to 45 percent slopes, severely eroded- ----------------—- 
Urne and Norden fine sandy loams, 2 to 6 percent slopes, moderately eroded....... 
Urne and Norden fine sandy loams, 6 to 12 percent slopes, moderately eroded... 
Urne and Norden fine sandy loams, 6 to 12 percent slopes, severely eroded........ 


12 to 20 percent Slopes---------------------- 
12 to 20 percent slopes, moderately eroded----- 
12 to 20 percent slopes, severely eroded- ----- 
20 to 30 percent slopes... 
20 to 30 percent slopes, moderately eroded...... 
20 to 30 percent slopes, severely eroded. ------ 


Urne and Norden fine sandy loams, 
Urne and Norden fine sandy loams, 
Urne and Norden fine sandy loams, 
Urne and Norden fine sandy loams, 
Urne and Norden fine sandy loams, 
Urne and Norden fine sandy loams, 


Wallkill silt loam____________ 
Watseka loamy fine sand... 


Waukegan silt loam, 0 to 2 percent slopes- ل ل ل‎ 
Waukegan silt loam, 2 to 6 percent slopes eee 
Waukegan silt loam, 2 to 6 percent slopes, moderately eroded. 
Waukegan silt loam, 6 to 12 percent slopes, moderately eroded_ . 2. ss. 


Zwingle silt loam--~---------- 


Zwingle silt loam, poorly drained variant..---_-..-------------------2--------- 


Map 
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Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
(800) 457-3642 or by e-mail at ServiceDesk-FT C@ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The USDA Target Center can convert USDA information and documents into 
alternative formats, including Braille, large print, video description, diskette, and 
audiotape. For more information, visit the TARGET Center's Web site (http://www. 
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual's income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency's EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint, filing file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint filing cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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SOIL LEGEND 


The first capital letter is the initial one of the soil name. A second 
capital letter, A, B, C, D, E, or F, shows the slope. Symbols without 

a slope letter are those of nearly level soils, such as Orion silt loam, 
or of land types, such as Loamy wet terrace land. Soils that are named 
as eroded have a final number, 2 or 3 in their symbol. 


SYMBOL NAME SYMBOL NAME SYMBOL NAME SYMBOL NAME 
AmB2 Almena silt loam, 2 to 6 percent slopes, moderately eroded DpE Dubuque silt loam, deep, 20 to 30 percent slopes MdB Medary silt loam, 2 to 6 percent slopes Ro Rowley silt loam 
Ar Arenzville silt loam DpE2 Dubuque silt loam, deep, 20 to 30 percent slopes, moderately eroded MeA Meridian fine sandy loam, O to 2 percent slopes Sa Sandy alluvial land 
5 DsC3 Dubuque soils, 6 to 12 percent slopes, severely eroded MeB Meridian fine sandy loam, 2 to 6 percent slopes 1 
l 
Bes Bertrand an loam, O to 2 percent slopes DtD3 Dubuque soils, deep, 12 to 20 percent slopes, severely eroded MeB2 Meridian fine sandy loam, 2 to 6 percent slopes, moderately eroded Sen Seaton and Fayette E ioams, uplands, 2 te 6 percent slopes 
BeB Bertrand silt loam, 2 to 6 percent slopes DtE3 Dubuque solls: desg: 20 to. 3O percent slo neverdly eroded MeC Maidan find Sandy lean 6:15 12 de SeB2 Seaton and Fayette silt loams, uplands, 2 to 6 percent slopes, moderately eroded 
BeB2 Bertrand silt loam, 2 to 6 percent slopes, moderately eroded a 5 p, pe e y een MESA fine M n s 6 to 12 Parama a deratal ded 566 Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes 
BeC Bertrand silt loam, 6 to 12 percent slopes Ec Ettrick silt loam, coarse silt substratum dies Mim Min eid) NT. 6 E 12 PPE ae Md ا‎ SeC2 Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes, moderately eroded 
BeC2 Bertrand silt loam, 6 to 12 percent slopes, moderately eroded 5 ek i , Ç SeC3 Seaton and Fayette silt loams, uplands, 6 to 12 percent slopes, severely eroded 
BeC3 Bertrand silt loam, 6 to 12 percent slopes, severely eroded ae a pie cae ë 5 pera E الس ا‎ iiic rini dag Leni 12 to 20 percent slopes, moderately eroded SeD Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes 
BeD2 Bertrand silt loam, 12 to 20 percent slopes, moderately eroded GaD Gale silt iiem. 12 to 20 percent IEA y 9 Re SeD2 Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes, moderately eroded 
BeD3 Bertrand silt loam, 12 to 20 percent slopes, severely eroded 5 A 5 NfB2 Norden fine sandy loam, 2 to 6 percent slopes, moderately eroded SeD3 Seaton and Fayette silt loams, uplands, 12 to 20 percent slopes, severely eroded 
x GaD2 Gale silt loam, 12 to 20 percent slopes, moderately eroded 3 + 
BnB Boone loamy fine sand, 2 to 6 percent slopes GaD3 Gals silt ibam, 12 të 20 percent slopes, severely eroded NfC Norden fine sandy loam, 6 to 12 percent slopes SeE Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes 
BnB2 Boone loamy fine sand, 2 to 6 percent slopes, eroded GaE Gale silt em 20 to 30 percent dopes y NfC2 Norden fine sandy loam, 6 to 12 percent slopes, moderately eroded SeE2 Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes, moderately eroded 
BnC Boone loamy fine sand, 6 to 12 percent slopes Tm 5 NfC3 Norden fine sandy loam, 6 to 12 percent slopes, severely eroded SeE3 Seaton and Fayette silt loams, uplands, 20 to 30 percent slopes, severely eroded 
E D GaE2 Gale silt loam, 20 to 30 percent slopes, moderately eroded E 
BnC2 Boone loamy fine sand, 6 to 12 percent slopes, eroded GaE3 Gate silt loam, 20 te 30 percsat slopes, severely eroded NfD Norden fine sandy loam, 12 to 20 percent slopes SfB Seaton and Fayette silt loams, valleys, 2 to 6 percent slopes 
BnD2 Boone loamy fine sand, 12 to 30 percent slopes, eroded GaF Gale silt loam. 3Ó to 40 percent slopes y NfD2 Norden fine sandy loam, 12 to 20 percent slopes, moderately eroded SfC Seaton and Fayette silt loams, valleys, 6 to 12 percent slopes 
BsD3 Boone soils, 12 to 30 percent slopes, severely eroded Ss NfD3 Norden fine sandy loam, 12 to 20 percent slopes, severely eroded 562 Seaton and Fayette silt loams, valleys, 6 to 12 percent slopes, moderately eroded 
2 GoA Gotham loamy fine sand, 0 to 2 percent slopes à 
BsF Boone soils, 30' to 60 percent slopes GoB Gotham loamy fine sand, 2 to 6 percent sid NfE Norden fine sandy loam, 20 to 30 percent slopes 50 Seaton and Fayette silt loams, valleys, 12 tc 20 percent slopes 
BuA Burkhardt sandy loam, O to 2 percent slopes GoB2 Goikam loamy fina vun 2 to 6 percent na moderately eroded NfE2 Norden fine sandy loam, 20 to 30 percent slopes, moderately eroded 502 Seaton and Fayette silt loams, valleys, 12 to 20 percent slopes, moderately eroded 
BuB Burkhardt sandy loam, 2 to 6 percent slopes 4 3 im d NgB2 Norden fine sandy loam, dark surface variant, 2 to 6 percent slopes, moderately eroded Sf03 Seaton and Fayette silt loams, valleys, 12 to 20 percent slopes, severely eroded 
GoC Gotham loamy fine sand, 6 to 12 percent slopes < T 
BuB2 Burkhardt sandy loam, 2 to 6 percent slopes, moderately eroded GoC2 Gotham loamy fine sand: 6 to 12 percent slopes, moderately eroded NgC2 Norden fine sandy loam, dark surface variant, 6 to 12 percent slopes, moderately eroded SfE Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes 
BuC3 Burkhardt sandy loam, 6 to 12 percent slopes, severely eroded id £ em d NoD2 Norden loam, 12 to 20 percent slopes, moderately eroded SfE2 Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes, moderately eroded 
3 HfB2 Hixton fine sandy loam, 2 to 6 percent slopes, moderately eroded NoE Norden loam, 20 to 30 percent slopes SfE3 Seaton and Fayette silt loams, valleys, 20 to 30 percent slopes, severely eroded 
a uae = m p z : besos pee HfC Hixton fine sandy loam, 6 to 12 percent slopes NoE2 Norden loam, 20 to 30 percent slopes, moderately eroded Sh Sparta fine sand and Dune land 
C Curran silt loam d ns HfC2 Hixton fine sandy loam, 6 to 12 percent slopes, moderately eroded NrB Norden silt loam, 2 to 6 percent slopes SpA Sparta loamy fine sand, O to 2 percent slopes 
u HfD Hixton fine sandy loam, 12 to 20 percent slopes NrB2 Norden silt loam, 2 to 6 percent slopes, moderately eroded SpB Sparta loamy fine sand, 2 to 6 percent slopes 
DaA Dakota fine sandy loam, O to 2 percent slopes HfD2 Hixton fine sandy loam, 12 to 20 percent slopes, moderately eroded NrC Norden silt loam, 6 to 12 percent slopes SpB2 Sparta loamy fine sand, 2 to 6 percent slopes, eroded 
DaB Dakota fine sandy loam, 2 to 6 percent slopes HfE Hixton fine sandy loam, 20 to 30 percent slopes NrC2 Norden silt loam, 6 to 12 percent slopes, moderately eroded SpC Sparta loamy fine sand, 6 to 12 percent slopes 
02 Dakota fine sandy loam, 2 to 6 percent slopes, moderately eroded HfE2 Hixton fine sandy loam, 20 to 30 percent slopes, moderately eroded NrC3 Norden silt loam, 6 to 12 percent slopes, severely eroded SpC2 Sparta loamy fine sand, 6 to 12 percent slopes, eroded 
DbA Dakota loam, 0 to 2 percent slopes HfE3 Hixton fine sandy loam, 20 to 30 percent slopes, severely eroded NrD Norden silt loam, 12 to 20 percent slopes SpD2 Sparta loamy fine sand, 12 to 20 percent slopes, eroded 
DbB Dakota loam, 2 to 6 percent slopes HfF Hixton fine sandy loam, 30 to 45 percent slopes NrD2 Norden silt loam, 12 to 20 percent slopes, moderately eroded St Steep stony and rocky land 
DbB2 Dakota loam, 2 to 6 percent slopes, moderately eroded HfF2 Hixton fine sandy loam, 30 to 45 percent slopes, moderately eroded NrD3 Norden silt loam, 12 to 20 percent slopes, severely eroded Tm Terrace escarpmients, loamy 
DbC2 Dakota loam, 6 to 12 percent slopes, moderately eroded HfF3 Hixton fine sandy loam, 30 to 45 percent slopes, severely eroded NrE Norden silt loam, 20 to 30 percent slopes Tn Terrace SCARE. sandy 
Dc Dillon fine sandy loam HmA Hubbard loamy fine sand, O to 3 percent slopes NrE2 Norden silt loam, 20 to 30 percent slopes, moderately eroded š 8 H 
7 1 Ë T ToA Toddville silt loam, O to 2 percent slopes 
DdB Downs silt loam, 2 to 6 percent slopes Hv Huntsville silt loam NrE3 Norden silt loam, 20 to 30 percent slopes, severely eroded " 2 
I ToB Toddville silt loam, 2 to 6 percent slopes 
DdB2 Downs silt loam, 2 to 6 percent slopes, moderately eroded فول‎ Jackson silt toam, O tà 2 percent slopes NsF Norden silt loam and loam, 30 to 40 percent slopes 
DdC2 Downs silt loam, 6 to 12 percent slopes, moderately eroded JaB jackson sut idem: 2 to 6 percent obs NsF2 Norden silt loam and loam, 30 to 40 percent slopes, moderately eroded UfF Urne fine sandy loam, 30 to 45 percent slopes 
DeB2 Downs silt loam, benches, 2 to 6 percent slopes, moderately eroded JaB2 Jackson sit liam. 2 الوقن قم‎ slopes! moderately eroded NvB Northfield very fine sandy loam, 2 to 6 percent slopes UfF2 Urne fine sandy loam, 30 to 45 percent slopes, moderately eroded 
DeC2 Downs silt loam, benches, 6 to 12 percent slopes, moderately eroded B š pov Y NvB2 Northfield very fine sandy loam, 2 to 6 percent slopes, moderately eroded UfF3 Urne fine sandy loam, 30 to 45 percent slopes, severely eroded 
D JaC Jackson silt loam, 6 to 12 percent slopes 9 
O n s sit foam, benches, 12 to 20 percent slopes JaC2 Jackson silt loam, 6 to 12 percent slopes, moderately eroded 0 Orion silt loam ue Urne and Norden fine sandy loams, 2 to 6 percent slopes, moderately eroded 
DeD2 Downs silt loam, benches, 12 to 20 percent slopes, moderately eroded 5 M d » 8 z UnC2 Urne and Norden fine sandy loams, 6 to 12 percent slopes, moderately eroded 
JaC3 Jackson silt loam, 6 to 12 percent slopes, severely eroded OsB Otterholt silt loam, loamy substratum, 2 to 6 percent slopes 1 
DeD3 Downs silt loam, benches, 12 to 20 percent slopes, severely eroded JUA OST airam Gita a oaren qapas 0:82 ألما هله‎ slit lawn (os ردان كاماد‎ 2 a O aere si 0 ed UnC3 Urne and Norden fine sandy loams, 6 to 12 percent slopes, severely eroded 
DeE2 Downs silt loam, benches, 20 to 30 percent slopes, moderately eroded JuB Judson. silt loam 2to6 sah PHE ONCE DUE EIE silt loathe ud sübstratum: 6t s = 2 Mns m ion Sd xu a d UnD Urne and Norden fine sandy loams, 12 to 20 percent slopes 
DfB2 Dubuque silt loam, 2 to 6 percent slopes, moderately eroded Tuc DUEB ae ia 1 ERES d : 2 i : Y WASH Manda اب‎ TEL COO UnD2 Urne and Norden fine sandy loams, 12 to 20 percent slopes, moderately eroded 
DfC Dubuque silt loam, 6 to 12 percent slopes s po e Pa Peat and muck, deep UnD3 Urne and Norden fine sandy loams, 12 to 20 percent slopes, severely eroded 
062 Dubuque silt loam, 6 to 12 percent slopes, moderately eroded LsC Lindstrom silt loam, 6 to 12 percent slopes Pb Peat and muck, shallow UnE Urne and Norden fine sandy loams, 20 to 30 percent slopes 
DfD Dubuque silt loam, 12 to 20 percent slopes LsC2 Lindstrom silt loam, 6 to 12 percent slopes, moderately eroded PfA Plainfield loamy fine sand, O to 2 percent slopes UnE2 Urne and Norden fine sandy loams, 20 to 30 percent slopes, moderately eroded 
DfD2 Dubuque silt loam, 12 to 20 percent slopes, moderately eroded LsD Lindstrom silt loam, 12 to 20 percent slopes Pf8 Plainfield loamy fine sand, 2 to 6 percent slopes UnE3 Urne and Norden fine sandy loams, 20 to 30 percent slopes, severely eroded 
DfE Dubuque silt loam, 20 to 30 percent slopes LsD2 Lindstrom silt loam, 12 to 20 percent slopes, moderately eroded PfB2 Plainfield loamy fine sand, 2 to 6 percent slopes, eroded Wa Wallkill silt loam 
DfE2 Dubuque silt loam, 20 to 30 percent slopes, moderately eroded LsE Lindstrom silt loam, 20 to 30 percent slopes PfC Plainfield loamy fine sand, 6 to 12 percent slopes wf Watseka loamy fine sand 
DfF Dubuque silt loam, 30 to 45 percent slopes LsE2 Lindstrom silt loam, 20 to 30 percent slopes, moderately eroded PfC2 Plainfield loamy fine sand, 6 to 12 percent slopes, eroded 5 
1 9 ta 5 WkA Waukegan silt loam, 0 to 2 percent slopes 
DpB Dubuque silt loam, deep, 2 to 6 percent slopes Lv Loamy alluvial land PfD Plainfield loamy fine sand, 12 to 20 percent slopes i 
Ë y R4 A WkB Waukegan silt loam, 2 to 6 percent slopes 
DpB2 Dubuque silt loam, deep, 2 to 6 percent slopes, moderately eroded Lw Loamy alluvial land, wet PfD2 Plainfield loamy fine sand, 12 to 20 percent slopes, eroded 
8 SH ç P 7 WkB2 Waukegan silt loam, 2 to 6 percent slopes, moderately eroded 
DpC Dubuque silt loam, deep, 6 to 12 percent slopes Lx Loamy wet terrace land PmA Plainfield loamy fine sand, mottled subsoil variant, O to 2 percent slopes 1 
i WkC2 Waukegan silt loam, 6 to 12 percent slopes, moderately eroded 
DpC2 Dubuque silt loam, deep, 6 to 12 percent slopes, moderately eroded Ly Loamy very wet terrace land P : 
" RcA Richwood silt loam, O to 2 percent slopes 1 : 
DoD Dubuque silt loam, deep, 12 to 20 percent slopes MdA Meaty silt loam; Ü te 2 percent slopes RcB Riohiwood slit oam. 2 to 6 percent. slopes Zg Zwingle silt loam 
DpD2 Dubuque silt loam, deep, 12 to 20 percent slopes, moderately eroded ç Re Rivetwash = ps Zw Zwingle silt loam, poorly drained variant 


Soil map constructed 1962 by Cartographic Division, 
Soil Conservation Service, USDA, from 1951 aerial 
photographs. Controlled! mosaic based on Wisconsin 
plane coordinate system, central zone, Lambert 
conformal conic projection, 1927 North American 
datum. 
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